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IMPROVED PERFORMANCE! 
+ Mechanical seal with enclosed coolant 


-+« Rugged Type SN armored connections 
+ Maximum interchangeability of parts 


+x Wide capacity range 
+ Separable impeller and pump shafts 


Offering peak performance at low cost, National 
Carbon’s improved, general-purpose, ‘“‘Karbate”’ 
brand centrifugal pumps banish operating trou- 
bles wherever corrosion is a factor. 

Completely resistant to practically all corro- 
sives over a wide temperature range, ‘““Karbate” 


Heavy Duty /Karbate”’ Type “ee 


impervious graphite is here applied in pump con- 
structions which will give you years of trouble- 
free service. Ruggedly built, these pumps stand 
up under even the toughest conditions, virtually 
eliminate pump down-time. 
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Canada, Country with a Future 


Tu S issue presents the third article on the electrochemical and electro- 
metallurgical industries of Canada. The fascinating account of the remarkable 
expansion of these industries and the great hydroelectric developments upon 
which they depend will be widely appreciated. It is clear that these develop- 
ments have contributed in great measure to the extraordinary industrial 
growth of Canada that has taken place in recent years. With less than ten per 
cent of the population of the United States, Canada has become the sixth rank- 
ing industrial power and the third greatest trading nation in the world. The 
leading exporter of nonferrous metals, Canada supplied nearly 40°, of the 
Allied requirements of aluminum in World War II. 

These exciting achievements have grown out of the pioneering electrochem- 
ical work of ingenious scientists and engineers on both sides of the border. 
Among them over the years were such men as E. G. Acheson, Charles M. Hall, 
Fr. J. Tone, T. L. Willson, H. Y. Castner, Herbert Dow, L. D. Vorce, Lawrence 
Addicks, F. M. Beckett, R. A. Witherspoon, F. A. Lidbury, A. F. G. Caden- 
head, and R. R. Ridgeway. These and many others deserve acclaim. 

Natural resources of Canada are plentiful, widely distributed, and varied in 
character. Profiting by the unfortunate experiences of countries like the 
United States that have wasted a considerable proportion of their natural re- 
sources, the Canadian Government has wisely insisted upon conservation and 
care in the use of these resources. For example, timber lands must be reforested 
at the same rate that timber is removed. Modern methods of mining and ex- 
tractive metallurgy are encouraged. 

Favored with abundant water power, tremendous natural resources, and a 
people of great enterprise, it is evident that the present rapidly expanding 
industrial activity will continue at an accelerated pace. Truly the twentieth 
century belongs to Canada! —RMB 
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WESTON all-metal THERMOMETER? 


(with Multiple Helix*) 


Here’s another typical example of how large processing plants have 
solved temperature checking problems, and cut thermometer costs 
besides. With a WESTON dial-type thermometer at every checkpoint, 
temperatures are read at a glance . . . in far less time, and with far 
greater accuracy. Their sturdy all-metal construction resists breakage, 
gives them far longer life on operating equipment. And the exclusive 


WESTON multiple helix employed assures dependable accuracy during 
all this long life. 


Available in a broad selection of types, sizes, ranges and stem lengths, 
WESTON thermometers are today standard on all types of mobile and 
stationary equipment and machines, large and small; as well as on 
piping, conduit, ducts, etc. Ask your distributor, or local WESTON rep- 
resentative for complete information, or write for descriptive bulletin 
... WESTON Electrical Instrument Corporation, 614 Frelinghuysen 
Avenue, Newark 5, New Jersey. 


*This WESTON-made sens- 
ing element is the more 
costly, non-sagging, multi- 


ple-helix. Carefully aged 
over a broad temperature 
range for long periods, it 


assures better accuracy, $537 
over a longer life. 
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art 11. Ontario and Manitoba’ 


Introduction 


In this, the third of a series of four articles describing the 
etrochemical and electrometallurgical industries of 
bnada, together with that nation’s major power develop- 
ents. our tour will start in the Province of Ontario and 
ceed westward through Manitoba; Saskatchewan, Alberta, 
itish Columbia, the Yukon Territory and the Northwest 
brritories will be discussed in the March issue. 
\cross the immense part of Canada from the Ottawa 
wer and James Bay to the Pacific, and from the Great 
bkes north to the Arctic, there are vast resources not only 
raw materials but also of power to process them. 
Not the least of the resources, of course, is uranium, and 
udies are now going forward toward the production of 
eetric power by atomic-driven generators. But there are 
emendous stores of natural gas and of coal which have 
diy been tapped vet. And there is a wealth of water 
ver still to be harnessed, particularly on the fringes north 
i the present industrial areas. 
Here, estimated at December 31, 1953, for the five westerly 
vinces and the Territories, are the hydroelectric develop- 
ents, the water power remaining to be developed, and the 
ears production of electricity from all sources: 


Thousand hp) Production 1953 
undevelo pec (Million kwh 


Water resources 
developed 


Province 


Ontario 3981 5458 21,700 
Manitoba 717 6513 3008 
; Saskatchewan 112 1343 1173 
. \lberta 208 1422 1362 
British Columbia 12 7650 

Yukon & N.W.T. 33 1028 64 


The Province of Ontario 

Canad«’s second largest province in physical area (412,582 
juare miles) and largest in population (4,897,000), Ontario 
is the distinction of being the most highly industrialized 
vinee in the nation, a position it has maintained for over 
years. Favored in its southern portion by a mild climate 
Canada’s southernmost projection in Ontario lies farther 
ith than a large sector of the United States) and fertile 
, Ontario early attracted large numbers of settlers. The 
tealily growing population spurred on local manufacturing, 
( these two have since advaneed vigorously hand in hand 
that Ontario now accounts for one-third of Canada’s 
pulation and about one-half of her manufactured goods. 
Important factors in the industrial growth of Ontario 


lhis is the third in a series of articles on Canada provided 
\.C. Holm, Canadian Regional Editor. z 


Shawinigan Chemicals Limited, Shawinigan Falls, Quebec, 
inads 
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Electrochemical Industry 


LECTROCHEMICAL AND ELECTROMETAL- 
URGICAL INDUSTRIES OF CANADA 


A. C. Holm 


have been the development of its great resources of minerals, 
water powers, and forests, as well as its location on the 
Great-Lakes—St. Lawrence shipping channels. For half a 
century Ontario has led all of Canada in mineral production, 
with some 35% in value of the nation’s mineral output 
in this province. Ontario took an early lead in 
developing hydroelectric power, and while it gradually 
surrendered first place to Quebec in the nineteen-twenties it 
still produces some 30% of Canada’s total power and more 
kwh per capita than any whole nation in the world except 
Norway. Its forests turn out about 27% in value of the 
nation’s pulp and paper and some 16% of its sawmill products. 
And Ontario’s location on the shores of the Great Lakes and 
the St. Lawrence River (the province has a fresh-water 
shoreline of 2362 miles) has permitted cheap transportation 
of raw materials and products. Of special importance has 
been the relatively easy access to the coal and iron ore of the 
neighboring states, for Ontario has no coal, and until recent 
years produced no iron ore in quantity. Not to be overlooked 
also is the fact that Ontario’s varied farm crops can support 
a large industrial population; the total cash return from 
farm crops is greater than in any other province. 

The varied and numerous manufacturing industries of 
Ontario are the mainstay of its production, accounting for 
some two-thirds of the total dollar value of the province’s 
output. These manufacturing industries represent the 
following percentages of total Canadian manufacture: 
automotive 96, agricultural implements 96, heavy electrical 
machinery 95, rubber goods 81, primary iron and steel 74— 
and many others in this same range; in all, about 50% of 
total Canadian manufacture. Volume of manufactured 
products from Ontario has doubled from 1942 to 1952 and is 
still expanding rapidly. 

So vast has become the output of Ontario’s factories that 
its electroproducts industry, large and vigorous though it be, 
is finding itself gradually receding in relative importance in 
the province’s economy. For a decade or two after the 
harnessing of Niagara, Ontario led all of Canada in electro- 
metallurgical and electrochemical production. But this 
supremacy was gradually relinquished to the Province of 
Quebec as the latter developed its own larger hydroelectric 
resources and began to outstrip Ontario in the production of 
low-cost hydrg power. The tremendous upsurge of manu- 
facturing in Ontario has actually had the effect of impeding 
the normal expansion of Ontario’s electroproducts industries 
by avidly outbidding the latter for any new or surplus power 
and, in facet, at times creating serious power shortages. 
Ontario is rapidly approaching full development of all its 
economic hydroelectric power resources and has already been 
forced to resort to steam power in large quantity, although 
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it lacks any cheap indigenous fuel for this purpose. The 
eagerly awaited development of the St. Lawrence Waterway, 
which now appears imminent, would provide Ontario with 
an additional 1,100,000 hp. This, together with other hydro 
developments now under way, would probably take care of 
the province’s growth in power demand for about the next 
ten years. The probability is, however, that the major share 
of this additional power will be snapped up by Ontario’s 
new and expanding factories, leaving relatively little for the 
electroproducts industries. However, despite these difficulties 
of rising costs and decreasing availability of power, Ontario’s 
electrometallurgical and electrochemical industries are still 
maintaining a high rate of production and a healthy growth. 
Of particular importance is the output of caleium cyanamide, 
ferroelloys, artificial abrasives, graphite, electrolytic nickel 
and copper, magnesium, and chlorine. 


Raw Materials 


Of the indigenous minerals, Ontario’s electroproducts 
industries have made use mainly of salt, limestone, sand and 
quartz, dolomite, shale (for rock wool), and ores of nickel, 
copper, and cobalt. Imported from other provinces, from the 
U.S., or abroad are such raw materials as coal, manganese 
and chrome ore, bauxite, and a certain amount of steel 
scrap. As by-products of the electrolytic refining of its metal 
ores, Ontario also recovers gold, silver, platinum and other 
precious metals, selenium, and tellurium. Other important 
mineral products of Ontario include iron ore, gold and silver, 
arsenic, lime and cement, clay products and building stone, 
nepheline syenite, fluorspar, mica, and asbestos. From its 
smelting operations Ontario also recovers liquid SO, and will 
soon recover elemental sulfur. Ontario also has Canada’s only 
refinery for uranium and radium, supplied with ore from the 
Northwest Territories. Promising showings of uranium ore 
are now being investigated in the Haliburton and Algoma 
areas of Ontario. Of interest also is a recent find of columbium- 
tantalum ore under Lake Nipissing near North Bay. The 
mineral-rich Canadian Shield traverses Northern Ontario, 
and year after year, as exploration proceeds, new indications 
of mineral wealth are unearthed. 


Electric Power 


For the further production of electricity to power its 
rapid industrial and commercial expansion, the Province of 


to produce more than a million horsepower. 


PALS 


ruary 19 
Ontario is at the point of proceeding with two eVelopnis 
which have had international attention. First Ontariy 
laid plans for the harnessing of atomic reac: ors 


generators. And second, it is about to start vork y 


Canadian half of the St. Lawrence Waterway Levelopny 


The Ons 
Hydro-Eleectrie Commission, the government-sp 

which is Canada’s largest single public utility, with , 
capacity at present of about 4 million hp, is working hay 
hand with Canada’s federal government in both ; 

projects. 


In the plan for atomic-generated electricity, the ( 
mission is working jointly with a federally-owned corpory 
Atomie Energy of Canada Limited, in a “feasibility st 
being carried on at Chalk River, Ontario, where Cans 
work in atomic energy has been concentrated since \\ 


War II days. No target-date has been set yet for the = 
production of atomic-generated power, but it's belj 


that Canada is probably farther ahead than any o 
country in harnessing the atom for peace-time uses. 

In the development of hydroelectric power from the |) 
national Rapids section of the St. Lawrence River, Oy 
is acting as the agency appointed by the federal governny 
just as New York State has been designated by the Uy 
States Government to harness the American share of | 
riverflow. No schedule has been set for completion oj | 
job, either, but it is expected that, despite delays thy 
actions in American courts, work will start during the co 
spring. The seaway, an accompaniment to the power pr 
is expected to be built by the Canadian government itse 

Since the end of World War II, Ontario Hydro has | 
pleted 13 new power developments, all but two of them hy 
electric. Another, the largest of all, is now approw 
completion. Named Sir Adam Beck No. 2, it is a 1,260-00 
development on the Niagara River, adjoining the 560,00 
plant—Sir Adam Beck No. 1—at Queenston, and like t 
older one will use water drawn from the river above | 
cataract and carried, in this case by giant twin tunnels, ' 
miles to the penstocks which drop it about 300 feet t 
turbines. The first units are to be in operation this year, 
all of them by mid-1956. 

With the half-dozen other plants which it operates on | 
Niagara and Welland Canal by using the Canadian shar 
Lake Erie’s outflow, Ontario Hydro will then be develo 


Last of Ontario Hydro’s three post 
Ottawa River plaats which harnes 
total of 942,000 hp on a 174-mile str 
of the river, is the Otto Holden gene! 
ing station. This giant, named : 
Hydro’s assistant general manag 
engineering, Dr. Otto Holden, has 
dependable peak capacity of 275,100 
following completion early in 1955 \ 
eight units in service. The station ¥ 
into operation initially in June 1952. 
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ve than 500,000 hp within that area of a few square 
~ And ccluding the nearly 60 plants which it operates 
thes pa (s of the province, and the power it buys under 
atraet, principally from Quebec, the capacity of 
Comm’ ion will exceed 5,800,000 hp. All of its plants, 
keept one at Toronto and another at Windsor, with a 
bined «pacity of about 900,000 hp, are hydroelectric. 
Ontario’ fully-developed share of the Ottawa River (the 
4 being wider Quebee’s control) yields more than 1,100,000 
The largest of those Ontario Hydro plants on the Ottawa 
Des Joachims, of 496,000 hp, and Otto Holden, of 
14.000. 
In all, there are 99 hydroelectric plants in the province, 
.), 4 total generating capacity of about 4,000,000 hp. Most 
the plants not owned or operated by the provincial com- 
«ion are devoted largely to the production of power for 
lividual industries, 
iy the end of 1953, Ontario Hydro had completed more 
» one-third of its gigantic project to convert to 60-cycle 
jits the frequency in about 12,000 square miles of south- 
otern Ontario, with nearly one million household, farm, 
Snmerciat, and industrial customers. In the past, that area 
constituted a 25-eyele “island”? surrounded by the 
tandard GO-evele service. Cost of the complete conversion 
eration, Which was started in 1949, is estimated now at 
wut $400,000,000; approximately 5,000,000 pieces of 
requeney-sensitive electrical equipment are being changed 
wer for 0-eyele operation, or replaced entirely, at the 
junission’s expense. Newer generating stations have been 
signed for 60 eyeles, and in older ones the frequency is being 
tered 
Last year saw, too, completion of an agreement for an 
nternational exchange of emergency power. Transmission 
es crossed the Detroit and St. Clair Rivers to permit 
tario Hydro and the Detroit Edison Company to send one 
ther power, as required, on the two systems—between 
\indsor, Ontario, and Detroit, and between Sarnia, Ontario, 
id Marysville, near Port Huron, Mich. 


Nickel and Copper 


Nickel is one of Ontario’s most important products, 
epresenting as it does over 85% of the free world’s output of 
s metal. In 1952 this province produced some 140,000 tons 

i nickel in all forms. In Canada up until now Ontario has 
een the only producer of nickel; a nickel-copper ore is just 

ming into production in Manitoba. After gold, nickel has 
rontributed the most to Ontario’s total output value of 

nerals since 1900, and it is followed by copper. Practically 

of Ontario’s niekel and copper is derived from the immense 
sulfide ore-bodies of the Sudbury area. These Sudbury mines 
uso produce about 48% of Canada’s copper. 

There are two large operators in the Sudbury area, the 
International Nickel Company of Canada Limited and the 
Fuleonbridge Nickel Mines Limited. The latter company, 
holding contraets with the U. 8. Government for nickel, 
ropper, and cobalt, has a capacity for some 30 million lb of 

ckel « year and has embarked on a program designed to 
(ouble its capacity. Falconbridge operates a smelter in 
“ntario, but ships all of its nickel and copper as a matte to 
ts Norwegian plant for refining. The International Nickel 
‘ompany of Canada operates a smelter at Copper Cliff and 
‘oulston and a nickel refinery at Port Colborne, Ontario. 
‘ime of its niekel is exported as nickel oxide or as matte, but 
hout (0% is in the form of refined electrolytic nickel. In 


"2, shout 249,000,000 Ib of nickel in all forms, i.e., over 
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75% of the nickel used by the free world, was produced by 
“Inco.” Inco’s copper is refined electrolytically at Copper 
Cliff; output in 1952 was about 234,000,000 Ib. A minor 
portion of nickel and copper is shipped as a matte to the 
International Nickel Company’s plant at Huntington, West 
Virginia, for the production of Monel metal. 

The earliest corporate unit of what is now the International 
Nickel Company of Canada Limited was the Canadian 
Copper Company, formed in 1886, which built a smelter at 
Copper Cliff in 1887 to roast sulfide ores and later produced 
a copper-nickel matte. This company also experimented for 
several years with an electrolytic nickel refining process. At 
first the matte was shipped directly to the Orford Company 
at Bayonne, New Jersey, for refining; after 1899 it was given 
a further smelting treatment at the Ontario Smelting Works 
of the Orford Company at Copper Cliff, before refining at 
Bayonne. When the Orford Company adopted the electrolytic 
refining process of the Canadian Copper Company, the two 
firms amalgamated as the International Nickel Company in 
1902. After the formation of the International Nickel Com- 
pany of Canada Limited (in 1916) a modern refinery was 
opened at Port Colborne, Ontario, in 1918 and all the refining 
operations transferred to it from the Bayonne refinery, which 
closed down in 1922. In 1929, a merger was effected with the 
Mond Nickel Company to simplify development of adjoining 
mining properties, and this amalgamation gave Inco another 
smelter at Coniston, Ontario, a nickel refinery at Clydach, 
Wales, and a precious metals refinery at Acton, England. 

Up to about 1930 the Port Colborne refinery received a 
high grade Bessemer matte from Copper Cliff, separated 
nickel and copper sulfides by the Orford process, produced 
nickel oxide and electrolytic nickel, and shipped blister 
copper to U. 8S. custom electrolytic refineries. With the 
advent of selective fiotation of nickel and copper sulfides at 
Copper Cliff, it became possible in 1930 to transfer the 
Orford process to this smelter, carry on only electrolytic 
refining of nickel at Port Colborne, and to undertake electro- 
lytic refining of blister copper right at Copper Cliff. The 
latter was first done by the Ontario Refining Company, a 
partly owned subsidiary. In 1935 this company was also 
absorbed by the International Nickel Company as the 
wholly owned “Copper Division” of Inco. 

Late in 1948 Inco started to replace the Orford process, 
which had been used for nearly 60 years, by the matte 
separation process. In these operations, which have the 
object of separating copper, nickel, and platinum metals in 
nickel matte, the matte is subjected to controlled cooling, 
grinding, and flotation. The entire output of nickel at Copper 
Cliff is now handled by this new process. The nickel oxide 
sinter produced contains about 75% nickel, and is shipped 
to the company’s refineries at Port Colborne, Ontario, and 
Clydach, Wales, as well as to market and to the U. 8. 
subsidiary’s plant at Huntington, West Virginia. 

As another trail-blazing innovation, Inco has adopted in 
the past two years the flash smelting with oxygen of its 
copper sulfide concentrates, replacing costly powdered coal, 
and permitting greater utilization of sulfur in the smelter 
gas, e.g., as liquid sulfur dioxide. It has recently also an- 
nounced a $16 million program to supplement its present 250 
million lb a year nickel production by the new treatment of 
low-grade nickel-bearing pyrrhotite ores previously considered 
uneconomic. This process will produce as a_ by-product 
high-grade iron ore containing some 65% iron, and may 
permit further recovery of sulfur. And finally, as another 
part of an expansion and conversion program undertaken 
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since the war which has already cost over $150 millions, 
Inco has been revamping underground mining operations to 
permit it to hoist 13,000,000 tons of ore per year (67% more 
than in 1951), the largest nonferrous underground operation 
in the world, 

Electrolytic nickel is produced at the Port Colborne refinery 
of the International Nickel Company of Canada by the 
electrolysis of a sulfate-chloride electrolyte, with direct 
current supplied by rotary converters. Raw material is 
nickel oxide produced at Copper Cliff. Production is in the 
order of 75,000 tons per year. 

Here there are also two small electric furnace operations. 
In a submerged-are type of furnace, backed by a 1000-kva 
transformer, slag recovered from the nickel anode melting 
furnaces is treated to reclaim metal, which is recycled to the 
anode furnaces. In a smaller furnace, energized by a 500-kva 
transformer, electrolytic cell residues are melted and reduced 
to place the material in a form suitable for subsequent 
extraction of the precious metals. A large number of valuable 
metals are recovered in impure form as by-products of the 
nickel refining operation, e.g., gold, silver, platinum, and 
cobalt. These crude metal compounds are shipped back to 
Copper Cliff for further processing; cobalt oxide goes to the 
refinery at Clydach, Wales. 

Power is supplied to the Port Colborne refinery from the 
Niagara River developments of the Ontario Hydro-Electric 
Power Commission, as 25 cycle power. 

Electrolytic copper is produced at Inco’s Copper Cliff 
refinery, which has a capacity of 168,000 tons of refined 
copper per year. The plant contains some 1350 deposition 
tanks, and d-e power is supplied by six motor generate’ sets 
of 6000 amp, 80-160 volt rating. The raw material is blister 
copper produced at the Copper Cliff smelter by oxygen 
flash smelting of copper sulfide concentrates. 

Insoluble portions of the crude copper anodes collect in the 
bottom of the electrolytic cells as a sludge, which contains 
gold, silver, and platinum metals, selenium and tellurium, 
and minor amounts of other metals. Treatment of this 
sludge, together with the residues from the electrolytic 
nickel cells at Port Colborne, is carried on at Copper Cliff 
to produce refined gold, silver, selenium, and tellurium. 
Preliminary refining of the platinum group metals is done at 
Copper Cliff, but the concentrates are shipped to the com- 
pany’s precious metal refinery at Acton (near London) 
England, which produces pure platinum, palladium, rhodium, 
iridium, and ruthenium from these concentrates. 

Certain electrothermic operations are also of interest at 
Copper Cliff. Copper sulfide concentrates obtained by the 
matte flotation separation process (from high-nickel matte) 
are melted in an electric are furnace. Power is supplied to 
this furnace by a 6000-kva transformer at 80-100 volts and 
up to 30,000 amp per phase. In melting down refined copper 
cathodes, two 3-phase direct-are type furnaces are used, each 
15 ft in diameter with a holding capacity of 30 tons. These 
furnaces are supplied by a 4000-kva transformer at 46-120 
volts, and run at about 21,000 amp per phase. This operation 
was pioneered by Inco. 

Power for Inco’s Copper Cliff operations comes from the 
Ontario Hydro’s Abitibi Canyon development and from 
generating stations of the Huronian Company, a subsidiary, 
on the Spanish and Vermillion Rivers. 

Gold and silver are recovered by electrolytic means from 
the International Nickel Company’s cell residues. At Copper 


Cliff, gold is electrolyzed in Wohlwill cells and silver in 
Balbach-Thum cells. 
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Selenium and tellurium are produced at Cop, or (lig; 
recovered residues of the copper cells. Produetic , of selon 
in 1952 was about 88,600 Ib, of tellurium aby. it 5.700 5 
Capacity of the plant is believed to be much hiv her fo, \,, 
metals. 


Cobalt 


Ontario has for many years been Canada’s lead ing pro)y, 
of cobalt, formerly from ores worked mainly for their gjy 
content. Since 1950, with demand for the meta! pyramiy 
due to its use in high-temperature alloys, permanent magyo 
stellite alloys, etc., ores of lower silver content are }p 
exploited. These come mainly from the Cobalt and Gowgy 
areas of Northern Ontario, and are being treated at Cans 
one operating cobalt smelter, the Deloro Smelting 
Refining Company Limited at Deloro, Ontario, near pp 
ville. 

As a sign of the recent activity in cobalt, a second sie} 
is being erected in Ontario by Cobalt Chemicals Limi, 
and in Alberta the Sherritt Gordon Mines Limited is , 
pleting a refinery at Fort Saskatchewan which will pro 
cobalt as well as nickel and copper. 

The total cobalt produced in Canada (mainly in Onty 
in the form of metal, oxides and other salts, and exportd 
ores, has grown as follows: 


1950 583,806 Ib 
1951 951 ,607 Ib 
1952-1 ,421 ,923 Ib 


The Deloro Smelting and Refining Company, Limite 
Deloro, Ontario, makes use of electric furnaces in sony 
its smelting, melting, and refining operations. In a Pittshug 
Lectromelt 150-kva, 3-phase smelting furnace with 4 
diameter electrodes some 3-5 tons of cobalt-silver o 
smelted per day to vield a bullion containing about 75-7 
of the silver, a speiss with about 98-99.5% of the cobalt 
25-13% of the silver, and a slag. The ore, which may 
2000-5000 oz Ag per ton, 5-7% Co, 25-30% As, 5-10% | 
25-30% gangue, is fluxed with iron ore, silica, or lime, 
coke for reduction. The power consumption averages \f 
kwh per ton of charge, and the electrode consumption 
lb per ton. 

The melting and refining of cobalt metal or of cobult 
chrome-tungsten alloys is carried out in two Moore Ra 
Lectromelt furnaces, single-phase, 100 kva, with 2', 
diameter graphite electrodes. The rated capacity is | 
lb/hr. 

High cobalt-base alloys are melted and deoxidized 
three 75-kw Detroit indirect-are rocking-type furnaces |i 
with magnesite refractory. The melt, made without slag 
comprises prime rig metal, revert and prime metals to bala 
out the charge. 


Magnesium and Calcium 


One of Canada’s two producers of magnesium, and il 
only producer of metallic caleium, is located in Ontal 
Dominion Magnesium Limited, at Haley (near Renfre 
This plant came into operation in 1942 to produce hig 
purity magnesium by the Pidgeon process. Named after! 
Canadian inventor, this process involves the reduction 
‘alcined magnesite or dolomite by the use of ferrosilicon. 4 
Haley, a briquetted charge of calcined dolomite and fin 
ground ferrosilicon is heated in highly evacuated, ey|indr 
retorts of heat-resisting steel to about 1150°C in electric 
heated furnaces. The reduced volatilized magnesium 
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cool head of the retort as large crystals. The 
otal is of ceptionally high purity, particularly as regards 
on, Rate apacity when operated entirely on magnesium 
out 12,000,000 lb per year. 

19:7 this plant also produces high purity calcium 


in t 


since 
tal by © similar process in the same equipment. It is 
orted thot aluminum is used to reduce caleium oxide in 


. ease. Currently, part of the retorts are operating on 
jcjum production, part on magnesium. 

This plant is also equipped to produce extrusions in 
wnesium or aluminum metals, using for this purpose a 
4) ton Loewry press, which has a yearly capacity of 1800 
ys of magnesium extrusions. 

Nominion Magnesium Limited has also experimented with 
»juction of titanium metal on a pilot-plant scale. 


Caustic Soda and Chlorine 


(Qntario produces the major share of Canada’s chlorine 
ni caustic soda, seven of the ten present producers being 
yated in this province. The earliest commercial production 
‘hlorine in Canada took place at Kincardine, Ontario, 
here the Ontario Peoples’ Salt & Soda Company operated a 
fiaphragm cell in the 1890's and at Sault-Ste-Marie, Ontario, 
here some 120 Rhodin mercury cells were operated in 1901 
the Canadian Electro-Chemical Company Ltd. These 
terprises did not continue long in operation, however, and 
e oldest existing chlorine plant in Canada is the one now 
erated at Windsor by Canadian Industries Limited. 
Canadian Industries Limited plant at Windsor, Ontario, 
that time the Canadian Salt Company), installed the 
ertical diaphragm type of cell known as the Gibbs cell in 
9/0, and this type of cell is still used at Windsor. The plant 
is been expanded over tenfold since then and today covers 
site of some 50 acres on top of the salt beds some 1600 ft 
elow, from which the salt is pumped as a brine. The Windsor 
Vorks employs 314, and its chief products are liquid chlorine, 
ustic soda, ammonia, and ferric chloride. The chlorine is 
vid chiefly to pulp and paper companies; half of the caustic 
ssold as a liquid to soap companies, ete., while the remainder 
s sold as solid or flake caustic. Ammonia made from cell 
drogen goes to C.L.L.’s fertilizer plants, chiefly, while 
esilual chlorine is used to produce ferric chloride, sold for 
yater and sewage treatment. Power for this plant comes from 
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the Ontario Hydro. Cell current is 1000 amp, and a cell line 
is operated at 250 volts. 

A secon! C.LL. plant at Cornwall, Ontario, was started 
in 1935. This plant employs the mercury cell, and has about 
135 employees. Chlorine and caustic are sold mainly to pulp 
and paper mills, and hydrogen to a neighboring chemical 
plant. 

Chlorine plants are operated also by the following pulp 
and paper mills in Ontario, for their own use: Howard Smith 
Paper Mills Limited, Cornwall; The K V P Company 
Limited, Espanola; Canadian International Paper Company, 
Temiskaming; and Marathon Paper Mills of Canada Ltd., 
Marathon. These plants are of a conventional design, except 
for the one at Marathon. The Marathon unit, brought into 
operation in 1952, employs De Nora mercury cells with the 
Achille modification for the simultaneous production of 
sodium sulfide. The sodium amalgam in this operation is in 
part decomposed to caustic, and partly reacted with a poly- 
sulfide solution to form sodium sulfide, the latter being used 
for pulp cooking. Chlorine and caustic soda are used for 
bleach purposes, while part of the hydrogen is combined with 
a little chlorine to make hydrochloric acid, used for pH 
adjustments of the brine. The installation consists of 30 De 
Nora mercury cells, fed by 3 mechanical rectifiers of 10,000 
amp each. A.C. power is supplied to the rectifiers from the 
mill’s turbogenerators through step-down transformers. 

Dow Chemical of Canada Limited, at Sarnia, Ontario, 
also operates a mercury cell chlorine plant. Most of the 
output is used in the company’s other operations, viz., 
production of ethylene glycol, hydrochloric acid, chlorinated 
solvents, ammonia, stvrene, etc. This company came into 
being in 1942 as part of a team organized to produce synthetic 
rubber at Sarnia during World War II; the chlorine plant is 
a postwar addition, enlarged in 1952. 


Calcium Cyanamide, Cyanide, and Related Products 


The plant of North American Cyanamid Limited at 
Niagara Falls, Ontario, is the only cyanamid plant in the 
western hemisphere and the largest of its kind in the world. 
A wholly owned subsidiary of the American Cyanamid 
Company, it started producing calcium cyanamide in 1909 
at a rate of about 5000 tons a vear. Today it has a capacity 
of about 270,000 tons of evanamid per vear, and produces 


Ferroalloys plant of the Electro Metallurgical Company of Canada, Limited, located on Welland Canal at Welland, Ontario. 
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many other products as well. These include dicyandiamide, 
melamine and melamine resins, urea and urea resins, and 


calcium cyanide. During the war, nitroguanidine was also 
made from dicyandiamide. Much of the cyanamide and 
cyanide is exported to the United States. 

The intermediate in the manufacture of cyanamid is 
calcium carbide, and NACL operates five carbide furnaces to 
produce it, three of 20,000 kw or better and two of 10,000 kw. 
They are charged with lime (burned in rotary kilns) and coke, 
and are tapped continuously onto a special cooling conveyor. 
Cooled carbide is crushed and milled and charged to one of a 
multitude of batch oveis where it is reacted with nitrogen 
under controlled conditions to form crude cyanamid. To 
start the furnace a zone of local high temperature is created 
within the charge by means of a carbon electrode; about three 
hours is sufficient heating to start the reaction. Since this is 
an exothermic reaction, no additional heat is required for its 
completion. The whole nitrification cycle, including cooling, 
requires about seven days for a four-ton charge of carbide. 

Crude calcium cyanide (Black cyanide) is made from 
ceyanamid and salt by fusion in a three-phase electric furnace. 
The product has a sodium cyanide equivalent of 48-50%, 
and has found its greatest use in cyanidation of gold and 
silver ores. 

Sodium silicate production was started in 1933, using an 
electric resistor furnace to fuse soda ash and sand together 
in a continuously operated unit. 

A $4 million expansion program was completed at the 
Niagara Falls plant in 1952, involving an additional carbide 
furnace (the fifth) and other new production facilities. This 
latest furnace is equipped with hydraulically controlled 
Soederberg electrodes of a rectangular shape and has one 
three-phase transformer. 

Power is supplied to North American Cyanamid Limited 
from the Niagara River developments of the Ontario Hydro. 


Ferroalloys 


There are two producers of ferroalloys in Ontario, both 
operating to a large extent on imported ores. Four producers 
of artificial abrasives (listed later) recover a small quantity 
of ferrosilicon as a by-product of their operations. 

The Electro Metallurgical Company of Canada, Limited, 
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plant at Chippawa, Ontario 
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plant at Welland, Ontario, was established in 1907, the | 
ferroalloys plant in Canada. Production facilities are avail 

for ferromanganese, ferrosilicon, silico manganese, { 

chrome—both high and low carbon grades, and sy 
briquetted ferroalloys for the iron foundry industry. Caps 
is well in excess of domestic requirements and an exten: 
export business is enjoyed. 

Located in close proximity to Niagara Falls, and posses 
dock facilities on the Welland Ship Canal, this plant is 
situated to receive large blocks of power (from the Ont 
Hydro) and to move large tonnages of raw materials 
products. 

The Chromium Mining and Smelting Corporation 
Sault-Ste-Marie, Ontario, began operations in 1935, ha\ 
taken over the idle plant of Superior Alloys Limited wi 
started up in 1929 to make ferroalloys. Products are fe: 
silicon and ferrochrome and the exothermic alloys Chrom-\ 
Sil-X, and Chrom-Sil-X. This company has done consider 
development work on the use of domestic low-grade chr 
ores and on the production of exothermic ferroalloys. 


Artificial Abrasives and Refractories 


Ontario has long had a very large output of artifi 
abrasives from plants in the Niagara Falls area, where t 
great quantities of low-cost electrie power required have be 
available. These plants supply a major share of U.S. requi 
ments for crude abrasives, and export to other countries 
well. 


The Canadian Carborundum Company Limited 


produced fused alumina (Aloxite) at Niagara Falls, Onta! 
since 1916. 


Norton Company, at Chippawa, Ontario, has operate 


since 1910 and now produces such materials as fused alum! 
(Alundum), silicon carbide (Crystolon), fused magne 


(Magnorite), and boron carbide (Norbide) as well as zircon 


The Chippawa plant has nearly 800 employees. 
Exolon Company established its plant at Thorold, Onta! 
in 1914 to produce silicon carbide and fused alumina 
Lionite Abrasives Limited, at Stamford, Ontario, start 
in 1950 to produce silicon carbide and fused alumina 


[A more detailed discussion of these operations ‘ay ' 
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ya int) Journat Vol. 100, No. 3 (March 1953) pp. 
(AC, 3) an article by G. R. Finlay and J. A. Upper 


titled “J velopments in the Abrasives Industry in the 
AD, 1945-1953.”"] 

raphite products.—National Carbon Limited, at 
mtario, manufactures carbon and _ graphite 
fryctorie- electrodes, and electrolytic anodes. A recently 
ompleted ‘xpansion was purposely designed to afford 
~yjuetion capacity considerably in excess of the domestic 
ni export demands experienced to date, in that a major 
ture growth is anticipated in the use of these products, 
ith Canada’s vast potential in hydroelectric power. National 
bon Limited is the only producer of artificial graphite in 
nada at the present time. 


Artificva 


Mineral Wool 


\n electric furnace process for producing mineral wool has 
een operated by Spun Rock Wools Limited, at Thorold, 
ntario, since 1934, the only operation of its kind in Canada. 
rhe raw material, quarried locally, is Rochester dolomitic 
hale: this is melted in electric furnaces at about 2800°F and 
ured onto a rotating disk in a thin stream. The centrifugal 
ction of the disk revolving at high speed, combined with the 
yecial characteristics of the melt, produces a very long- 
bered wool (Spun Rock Wool). By blowing the molten 
tram with an air-jet a short-fibered material can also be 
mdueed- This rock wool is used in thermal insulation 
ypplications. 

For the melting operation, three 200-kw, 3-phase electric 
imaces are.used, operated at about 130 volts and 1000 amp 
er phase. These furnaces are about 5'¢ ft in diameter and 
ye quite similar in design to the conventional 1-ton steel 
mace, except that the furnace pivots on the pouring spout. 
‘he furnaces were built by the Volta Manufacturing Com- 
pany of Welland, Ontario. Operation is more or less continuous 
nd each furnace can produce about 2 tons of rock wool in 24 
Hours. 


Electric Furnace Steel 


In keeping with Ontario’s leading position in the primary 
iron and steel and heavy manufacturing industries of Canada, 
the provinee has the largest number of electric steel melting 
furnaces in the country. The total, believed to number 44, is 
about one-half of the total for all Canada, and the aggregate 
nmted eapacity is nearly 650,000 net tons annually, or about 
(\% of the Canadian total. Some 11 firms operate electric 


steel furnaces in Ontario. 


\tlas Steels Limited, at Welland, Ontario, produces all its 
‘eel in six Heroult-type furnaces ranging in size from 5-50 
tous capacity. Peak power demand for these furnaces is 
000 kw, and annual melting capacity is rated at about 


40),000 ingot tons per year. Production includes carbon, tool 


il alloy steels, and a full line of stainless steel sheet, strip, 
dar, Wire, and special forged sections. In recent years, Atlas 
is installed hot and cold mills for stainless strip, equipment 


lor welded stainless tubing, an automatic powder scarfing 
machine, and Canada’s first continuous commercial casting 
uachine for steel. Power is supplied by Ontario Hydro. 


Dominion Foundries and Steel Limited, Hamilton, Ontario, 
verates five steel-making furnaces, in addition to four open 


wearths. Two are of 50-60 ton capacity, two about 10 ton, 


wl one about 214 ton size. Peak power load is about 43,000 


‘W; annual capacity is reported to be 175,000 tons in the 
“ectri: furnaces. Equipment for continuous strip annealing 


8a peak load of 1400 kw and for electrolytic tinning about 
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2000 kw. The plant has a turbo generator of 1500 kva rating, 
and Ontario Hydro supplies the balance of power needs. 

The Steel Company of Canada, Limited, at Hamilton, 
Ontario, operates one Heroult-type electric steel furnace with 
a 20,000 kva transformer, and an average capacity per heat 
of about 92 tons. This furnace produced about 110,000 net 
tons in 1952, with an average energy consumption of about 
475 kwh per ton. This production is only a small fraction of 
Stelco’s open-hearth steel output. 

Ford Motor Company of Canada Limited, at Windsor, 
Ontario, has 18 electric steel furnaces ranging in size from 
14 to 5 tons, with an annual capacity of about 100,000 net 
tons. 

Of the smaller producers of electric steel in Ontario, Burling- 
ton Steel Co. Limited, Hamilton, has one 7 ton furnace; 
Canada Electric Castings Limited, Orillia, has two 2 ton 
furnaces; Fahralloy Canada Limited, Orillia, has 3 furnaces 
ranging from 14 to 2 tons; William Kennedy And Sons 
Limited, Owen Sound, have 2 electric furnaces, 4 ton and 
1-14 ton; Welland Electric Steel Foundry, Limited, Welland, 
has 3 furnaces, ranging from \4 to 1-44 ton size. 

Data on the last six firms above were taken from the 
Dominion Bureau of Statistics publication, ‘The Primary 
Iron and Steel Industry 1951,” which was issued in June 
1953. Some changes may have occurred since then, e.g., two 
additions may be noted: Sheepbridge Engineering (Canada) 
Limited has set up an alloy steel plant at Guelph, Ontario, 
and employs high-frequency induction melting furnaces, with 
a labor force of 40. Hayward-Tyler of Canada, Limited 
(formerly of Luton, England) has opened a new stainless steel 
foundry at Kitchener, Ontario, employing 25. 

The above list of direct electroproducts manufactured in 
the Province of Ontario is believed to be reasonably complete. 
No attempt has been made to include derivatives of these 
electroproducts, which are quite numerous, nor to cover 
applications of electrical energy for straight heating purposes, 
as in electric steam boilers, or for mechanical operations such 
as crushing and grinding. Ontario’s many mines and paper 
mills consume a very large amount of power for these 
purposes. 


The Prairie Provinces 


Moving westward from Ontario, we cross in succession 
the three “Prairie Provinces” of Manitoba, Saskatchewan, 
and Alberta. Together their great plains account for some 
95% of the total acreage in wheat, barley, and flax, and 
about 71% of the occupied farm land of all Canada. These 
statistics, indicating an essentially agricultural economy, 
might appear to proffer little of interest in this region for 
the electrochemist; such is not the case, however. One of 
Canada’s two electrolytic zine refineries is located here, five 
electric steel furnaces are in operation, and a chlorine-caustic 
soda plant is now being built: Hydroelectric resources are 
ample, and exploitation of tremendous reserves of petro- 
leum, natural gas, lignite, and coal has barely begun. Manu- 
facturing production has increased fourfold in value over 
the past ten years. It may be surprising to learn that from 
one-third to one-half of the area of these provinces is covered 
by forest, and that the often mineral-rich rocks of the Pre- 
cambrian Canadian Shield, which are so prominent a feature 
in Northern Ontario and Quebec, also carry through into the 
northern parts of the Prairie Provinces, underlying almost 
60% of the area of Manitoba, 45% of Saskatchewan, and 
about 5% of Alberta. Mineral exploration is proceeding at a 


brisk pace and there seems to be a good chance that mineral 
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exploitation and power production will create further elec- 
trochemical and electrometallurgical enterprises in these 
provinces in the future. 


Province of Manitoba 


Manitoba has an area of 246,512 square miles and a popu- 
lation of 809,000. Over 95% of its people inhabit the south- 
ern, prairie-land half of the province, with Winnipeg, Cana- 
da’s fourth-largest city, accounting for some 354,000 alone. 
Manitoba is Canada’s fourth-largest manufacturing prov- 
ince and accounts for some 50% of the manufactures of 
the Prairie Provinces. In 1952, manufacturing output at 
$630 millions was about double that of primary agriculture; 
far behind was mineral production at $25 millions, forest 
products (lumber, pulp, and paper) at $19 millions, and 
fresh-water fisheries at $7.5 millions. 


Minerals 


In the way of minerals (2.4% of the Canadian total out- 
put), copper and zine predominate, with gold next and 
silver, cadmium, selenium, and tellurium, as by-products of 
copper and zine smelting, ranking among the metals. This 
output is largely due to the operation, by the Hudson Bay 
Mining and Smelting Company Ltd., of the Flin Flon mine, 
which straddles the Saskatchewan-Manitoba border. Sherritt 
Gordon Mines Ltd., until September 1951 a large base- 
metals ore producer at Sherridon, Manitoba, is just now 
resuming operation at a newly-developed 14 million ton 
copper-nickel-cobalt ore body some 145 miles to the north 
at Lynn Lake, Manitoba. The Lynn Lake ore will be shipped 
to Alberta for treatment, while the Flin Flon ore is smelted 
in Manitoba. There is also active gold mining carried on, 
while indications have been found of ores of chromium, 
lithium, beryllium, and molybdenum, without, however, any 
exploitation of these taking place as vet. Of interest also is 
the output of salt, gypsum, lime, cement, clay products, 
and a little petroleum. 


Electric Power 

Of Manitoba’s power supply of about 870,000 hp, all but 
56,000 hp is hydroelectric. That hydro total includes the 
108,500-hp capacity of a site which lies just over the pro- 
vincial border in Saskatchewan and which, owned by a 
subsidiary of Hudson Bay Mining and Smelting Company, 
supplies the Flin Flon mining and metallurgical area. About 
9000 hp of the capacity within Manitoba itself is owned by 


The Hudson Bay Mining and Smelting Company Limited 
plant at Flin Flon, Manitoba, Canada’s northernmost electro- 


products plant, comprising a copper smelter and electrolytic 
zine refinery. 
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mining companies; all the rest is owned by the POVineg 
municipal governments. Public ownership © — the vik 
supply of power became complete last year \ ven the , 
vincial government bought out the plants of ; » Winns 
Electrie Company, which previously divided \ th the , 
of Winnipeg the generation and distribution 
that metropolis. 
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Thus the provincial government, through its power o 7" hy 
mission, now owns and operates the three large-t plang # Loe 
the Winnipeg River: Seven Sisters, of 225,500 hp: Gr wr 
Falls, of 168,000; and Pine Falls, of 114,000. In vddition, pai 
is now building, for operation in 1955, the 80,000-hy \M ud 
Arthur Falls plant at the last undeveloped site on that 5 It w 


Also on the same river are the two plants owned by ; 
City of Winnipeg: Pointe du Bois, of 105,000 hp, and sk 
Falls, of 96,000. Because remaining water power lies qj) 
entirely in the northern part of the province, authorities , 
now studying the cost of its development and transmis 
compared to the thermal production of power in the poy 
lated southern sections. 

The abundant, although undeveloped, hydroelectr 
sources of Manitoba’s northland, particularly along 4 
Nelson and Churchill Rivers, and the probability of jg 
portant ore deposits being located in the Precambrian ne 
of this northern area, offer the possibility that in futy 
years a large electrometallurgical enterprise might spring y 
here. Added to this are the existing facilities for deep-wat 
shipping from the Hudson Bay port of Churchill, Manito 
The sea route through Hudson Strait to Liverpool, Englanj 
from Churchill is only 175 miles longer than the shorts 
route from Montreal to Liverpool; it is navigable for 98 da 
of the vear. From Churchill also a 510-mile railway lip 
leads to the south and west to The Pas, Manitoba, when 
good transportation facilities exist tying in with trans 
tinental rail lines. 

The following electrometallurgical establishments are no 
to be found in Manitoba. 


Electrolytic Zine 


The Hudson Bay Mining and Smelting Company Lt) 
operates a mine, smelter, and zine refinery at Flin Fi 
Manitoba. This is located on the Manitoba-Saskatchewu 
border just south of the 55th parallel, and is Canada’s mos 
northerly electroproducts industry. The plant went int 
operation in 1930. Ore is treated by differential flotation t 
produce a zine concentrate and a copper concentrate; tly 
flotation tailings contain some gold and silver which are | 
covered by cyanidation. The copper concentrates are roaste 
smelted to a matte, and blown to blister copper in a co 
verter; this copper is shipped to the eleetrolytic refinery 
Montreal East, Quebee (Canadian Copper Refiners Ltd 
where pure copper is produced and the selenium, telluriw 
and gold and silver content is recovered. 


The zine concentrates are roasted and leached, and pu 
zine is recovered from the purified leach solution at F 
Flon by electrolysis. Cadmium is a by-product. The 2 
cell room has 1180 cells arranged in seven series circuits 
eomprising 160 operating cells each, with 60 standby cel! 
Each circuit has a nominal rating of 6,000 d-c amp at fil! 
volts. Each cell has 17 aluminum sheet cathodes and | 
lead-silver anodes. Direct current is supplied by sew 
motor-generator sets and two mercury-are rectifiers Ea 
M.G. set has one 5,000-hp motor driving two motor gene! 
ators, each rated at 3,000 amp at 575 volts. The rectifier 
are rated at 8,000 amp d-c at 600 volts. 
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m Flin Flon is about 40,000 tons per year of 
ister cop) and 65,000 tons of electrolytic zinc, as well as 
Jtons an ually of high-purity cadmium, 50-60 tons sele- 
ym, and ver a ton of tellurium as by-products. In 1952 a 
4g fumin plant was installed to permit recovery of zinc 


(utput 


bom resid: 'S. 

om ower for the plant is obtained from the Island 
jis hydiveleetric plant in Saskatchewan. This develop- 
“ jocated on the Churchill River about 60 miles north- 
vt of Flin Flon, is operated by the Churchill River Power 
mpany, 2 wholly owned subsidiary of the H.B.M. & 8. 
-Ltd., and has an installed capacity of nearly 110,000 
It was this power that made possible the economic ex- 
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ploitation of the Flin Flon ore body and the production of 
electrolytic zine at this site. 


Electric Furnace Steel 


Steel for ingots or castings is melted in electric furnaces 
by the following firms in Manitoba: Manitoba Rolling Mill 
Co. Ltd., at Selkirk, operates a 6-ton electric furnace as well 
as open hearths; Manitoba Steel Foundries, Ltd., at Selkirk, 
operates one 5-ton electric furnace; Vulean Iron Works Ltd., 
at Winnipeg, has a 3-ton electric furnace in service. 


Note: The final part of this series will appear in the March 
issue of the JOURNAL. 
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reduc’ gave cyclohexyl cyclohexylpropionate, 
pp 72 75°/6 mm Hg, = 0.9741, = 1.4700. 
Sapo cation with 20% alcoholic potassium hy- 
droxit’ Solution gave cyclohexylpropionic acid, 
mp 16 C, and cyclohexanol. 


RESULTS AND DIscuUSSION 


Effect of current de .sity.—It was found that better 
vields could be obtained at lower current densities. 
This is shown in Tables III, IV, and V. 

Effect of acid concentration.—It may be seen from 
the data in Tables VI and VII that stronger acid 
solution caused the formation of esters; otherwise 
acid concentration had no noticeable influence on 
the reduction. 

Effect of temperature.—It is seen in Tables VIII 
and IX that the reduction was favored by high 
temperatures. 

Effect of duration.—Table X shows that yield of 
product was almost independent of duration of the 
run. Current efficiency fell, of course, as the run was 
prolonged beyond the theoretical time. 

Effect of pressure—A special study was under- 
taken of the effect of high pressure in the course of 
the reduction. It is seen in Tables XI to XIII that 
the reduction was favored at high hydrogen pres- 
sure, although the effect was not great. Assuming 
that the reduction at a Pt-pt cathode proceeds by 
a catalytic mechanism, it would be expected that 
pressure would increase the rate of reduction of 
organic compounds. The results obtained, however, 
are irregular. More detailed conclusion must await 
further results. 
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ABSTRACT 


Special problems are encountered in designing cables to transfer power from the bus 
system to the electrodes of are furnaces. The requirements for cable are outlined and a 
brief study made of the various types used. The development of water-cooled cables 
is traced, and data are given on construction, current ratings, life expectancy, and other 
characteristics. The conclusion is that this type of cable is a practical solution of the 


problems encountered. 


INTRODUCTION 

Water-cooled flexible leads, consisting essentially 
of a flexible conductor inside a flexible metal tube 
with suitable terminals and water passage, have been 
in use for many years. One of their most important 
applications pertains to calcium carbide furnaces. 

The electrical resistance of a calcium carbide 
furnace is low (usually between 1200 and 2500 
microhms, depending on the power taken and the 
nature of the charge). In order to obtain a satisfac- 
tory power factor, it is therefore necessary to limit 
the reactance to a corresponding value. Since react- 
ance is directly proportional to frequency, it presents 
a greater problem in the design of 60-cycle furnaces 
than it does for furnaces with power supplied at lower 
frequencies. The reactance, X, equals 2 ¢ fL ohms. 
The inductance, L, depends mainly on the size, 
shape, length, and arrangement of current-carrying 
parts. 

Fig. | and 2, showing schematically the arrange- 
ment of low-voltage connections to the electrodes of 
a carbide furnace designed for low reactance, serve to 
show the advantage gained by the use of water- 
cooled flexible leads. Current supplied by trans- 
former [2] is carried to the contact shoes, [10], on the 
electrodes, [11], [12], and [13], by interlaced bus bars, 
[3], and uninterlaced connections, [7], [8], and [9], 
including water-cooled flexible leads, [16]. Single 
circuits are indicated, whereas in practice multiple 
circuits, with a corresponding number of electrode 
contact shoes, are used. Minimum reactance is 
obtained mainly by (a) making all parts of the cir- 
cuit as short as practicable, (b) the use of multiple 
circuits, (c) carrying the interlaced (alternatively 

' Manuscript received April 16, 1953. This paper was pre- 
pared for delivery before the New York Meeting, April 12 
to 16, 1953. 


plus-minus) bus bars from the transformer to points 
as near the electrodes as practicable, and (d) by 
completing the delta connections at the electrodes. |) 
this arrangement of current-carrying parts, the 
flexible leads are exposed to the radiant heat of the 
furnace and, therefore, they must be water-cooled. 
If, alternatively, flexible leads made with multiple 
thin copper strips or bare stranded conductors are 
located outside the furnace, the length of the uninter- 
laced connections is increased with a corresponding 
increase in reactance. 

Further advantages are gained in the use of water- 
cooled flexible leads if they can be mounted in the 
form of an upright arch, as indicated in Fig. 2. The 
height of the horizontal connections between the 
interlaced bus bars, [3], and the electrode, [13], is 
determined by the amount of clearance under them 
that is required for furnace operation. Since flexible 
lead [16] is self-supported, when its terminal connec- 
tions are arranged to hold it in an arched position it 
may be installed as indicated. In order to obtain the 
same clearance with a suspended flexible lead, 1! 
would be necessary to raise the interlaced bus bars, 
[3], together with the horizontal tube, [9], and to 
increase the length of tube [19]. The self-supported 
flexible lead of this design therefore provides meats 
for reducing the length and, consequently, the 
reactance of the electric circuit. Another advantage 
of the arched position is that the flexible lead has a 
minimum exposure to the radiant heat of the furnace 
and to damage by tools used in the operation of the 
furnace. 

The development of a self-supported water-cooled 
flexible lead suitable for low-frequency electric 
furnaces is the main subject of this discussion. 

Consideration of means for making the flexible 
leads self-supported when mounted in an arched 
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posit led to the choice of a design in which this was made to hold the terminals vertical and parallel 
chara: oristie is obtained by the use of one or more and with a suitable bending diameter. With one 


fat si ps of resilient metal which make the leads 
fexib! in a longitudinal plane at right angles to the 
fat surfaces of the spring strips and comparatively 
rigid i) a transverse direction. 

Four arrangements of the spring strips, comprising 
successive steps in the development, are illustrated 
hy Fig. 3 to 6. The results of accelerated aging tests 
are tabulated in Table I. 

Fig. 3 and 4 serve to illustrate the arrangement of 
the component parts of both flexible leads I and IT, 
Table L. As indicated in Fig. 3, a conventional water- 
cooled flexible lead, consisting of flexible conductor 
{10| soldered in receptacle [9] of terminal [5], having 
water passages [6]-[7]-[8]-[15] and outer flexible metal 
tube [30], is provided with spring strips (phosphor- 
bronze), [20] and [25], firmly fixed to the terminals, 
(5), by means of silver solder. Fig. 4 is a sectional view 
of this arrangement. The spring strips make the 
flexible lead self-supported when its terminal connec- 
tions are made to hold one end in the position indi- 
cated by Fig. 3, and the cable is looped around later- 
ally to a similar parallel terminal in suitable spaced 
relation. Since in a bend of this shape one spring strip 
is longer than the other, a flexible lead of this design 
must be fabricated and maintained with a predeter- 
mined shape of bend, i.e., with suitably spaced 
terminals either parallel or inclined toward one 
another at a predetermined angle. 


FLEXIBLE Leap I 


The first flexible lead of this design was made with 
only one spring strip located on the under side of the 
flexible conductor and having its ends brazed to the 
conductor strands at the terminals. An accelerated 
aging test was made on a test lead of this design with 
results as shown in Table I. The testing apparatus 
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hia. 1. Low voltage connections for a caleium carbide 
lurnace, 


terminal fixed, the other terminal was moved up and 
down a distance of 3 ft until failure occurred, water 
pressure being maintained throughout the test. The 
tabulated results show the number of cycles and the 
distance traveled by the moving terminal before 
leakage of the cooling water occurred. 

Although measurement of the movement of car- 
bide furnace electrodes indicated that flexible leads 
with a test performance equal to that of flexible 
lead I might remain in service two or three years 
without trouble, in practice it was found that leakage 
occurred after only about six months of operation. 
Through breakage of the conductor strands to which 
the spring strips were brazed and by other causes 
the spring strips became displaced, thus failing to 
support the flexible leads in a uniform arch and 
causing wear on the outer flexible tubes with final 
leakage. 

The discrepancy between the actual life and the 
life expectancy based on test results is accounted for 
by the difference between furnace operating condi- 
tions and test conditions. The flexible lead on test 
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Fig. 2. Low voltage connections for a calcium carbide 
furnace. 


TABLE I. Results of accelerated aging tests on self-supported 
flexible leads 


Cycles Traveled 
Ref. No Description traveled distance 
free end ft 
I 1 spring strip in water pas-| 3,770 22,620 
sage 
II 2 spring stripsin water pas- | 12,616 | 75,696 
sage 


lil Spring at center of 4-seg- | 11,120 66,720 
ment conductor 


IV Spring at centerconcentric | 31,594 | 189,564 
design 
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was constantly held at the bending diameter for 
which it was made and with the spring strip flexing 
only in a .vertical plane passing longitudinally 
through its center, whereas, because of limited 
horizontal movement of the electrodes at the eleva- 
tion of the contact shoes, flexible leads in service were 
subjected to stresses resulting from changes in 
bending diameter and alignment. 


FLexisLe Leap II 


The design of the flexible leads was then changed 
to that shown in Fig. 3 and 4. The use of two spring 
strips, firmly fixed to the terminals, served to give the 
flexible leads more adequate support and, at the same 
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Fig. 3. Sectional views of self-supported flexible leads 


Fig. 4. Sectional views of self-supported flexible leads 


ry 195; 
time, the additional spring strip reduced wi + oy t}, 
outer flexible tube caused by relative motio: je Ween 
the flexible conductor and the flexible tu! 

The accelerated aging test indicated con dera)). 
improvement as compared with flexible lead |. It ha, 
been found that the life of the lead in ser. ice ya, 
approximately doubled by the changes in jts eo). 


struction. However, the spring strips still tended 4, 
become displaced with results as described above. 
Improvement was only in the length of  seryicgp 
obtained before leakage occurred. 


FLexiBLe Leap III 


A further development of the flexible lead was 
made by securing a single spring strip, [20], at the 
center of a flexible conductor, [10], made in fou, 
segments as shown in Fig. 5. The assembly was held 
together with a neoprene-insulated binding wire. 
[35], which was also designed to prevent frictional 
wear on the inner surfaces of the flexible tubing. 

The accelerated aging test (see Table 1) indicated 
that a flexible lead of this construction was no 
improved with respect to life expectancy. The tes 
life was limited because of irregular bending of the 
outer flexible tube. The flexible tubing tended to 
bend sharply at two or three points, with final failure 
caused by leakage at one of them. It was late 
found that the irregularity of the flexing was caused 
by displacement of the binding wire, [35], Fig. 5. A 
wire braid is now used to hold the segments in place. 


FLexisLe Leap IV 


Flexible lead IV (Fig. 6) includes a flexible con- 
ductor with a core of unusual construction. A strip 
of resilient metal, [20], is embedded at the center of 


Fic. 6. Sectional views of self-supported flexible lea:'s 
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an elongated core, [40], of circular cross section and 
made of elastic material such as neoprene. The 


fexib conductor, [10], is stranded around the core. 
The cored conductor is then soldered into the ter- 
minals and the outer flexible tubing is applied as 
indicated in Fig. 3. The results of the accelerated 
aging test are shown in Table I. 

\ number of advantages are derived from the con- 
centric construction of this flexible lead, its essential 
characteristic being that the length of any element, 
except elastic parts, remains unchanged no matter 
how the flexible lead is bent in a longitudinal plane at 
right angles to the flat surfaces of the spring strip. 
(4) The flexible lead may be fabricated in straight 
lengths and supported in the form of an upright arch 
with its terminals either vertical or inclined toward 
one another at any desired angle, whereas a flexible 
lead having nonelastic elements of different bending 
radii must be fabricated and maintained with a 
predetermined shape of bend, i.e., with its terminals 
suitably spaced and parallel or inclined toward one 
another at a given angle. (B) The flexible lead is 
adapted to accommodate changes in the shape of 
bends and alignment such as occur in service. Lack 
of this property in other flexible leads referred to 
above introduced internal stresses which greatly re- 
duced their useful life. (C) The construction of the 
flexible lead is such that none of its elements can 
become displaced. Deficiency in this respect has been 
a source of trouble with other water-cooled flexible 
leads as already related. (D) The electrical character- 
istics of the flexible conductor are improved as a 
result of its cored construction. This feature is of 
particular importance because of the magnitude of 
the currents carried (5-8 amp, 1000 cir mils). 

Flexible leads of the concentric design have been 
in service for several months. Their length of life in 
service is not yet known, but the results of the 
accelerated aging test indicate that they should 
operate two to three years without trouble. Failure 
on test resulted from fatiguing of the metal in the 
outer flexible tube with final cracking and leakage of 
the cooling water. 

It seems that any further improvement in the life 
of these flexible leads will depend on improving the 
resistance to metal fatigue in the outer flexible tub- 
ing. Flexibility is obtained by means of annular or 
helical corrugations and by the use of metal having 
suitable thickness and resilience. 

lt is suggested that the resistance to fatigue of the 
metal used in the construction of flexible tubing of 
this type might be improved by the use of metal 
having two or more laminations separated from one 
another by a film or films of a suitable lubricant. An 
iiner lamination of thinner metal would provide 
greater flexibility without loss of mechanical 
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strength. The object is to obtain a tire-and-tube 
effect which will make the tubing still serviceable 
after cracks form in the outer lamination and until 
the equivalent of a “blow-out’’ occurs. 

Flexible leads of the class referred to will operate 
without trouble for much longer periods if made with 
nonmetallic outer flexible tubing. Water-cooled 
flexible leads with neoprene outer tubes are being 
used. Unfortunately, nonmetallic tubes cannot con- 
tinuously withstand the heat of flames or the radiant 
heat from furnace charges even when protected with 
asbestos fabric, as has been proven by trial. 

It is found that if water-cooled flexible leads, with 
outer flexible tubing made of metal, are mounted in 
such a way that they may touch one another or other 
objects at a different electrical potential, they must 
be protected with insulation, such as that provided 
by asbestos sleeving, in order to prevent damage from 
arcing contacts. 

The main sources of trouble with a self-supported 
flexible lead of the type described have been elim- 
inated. A long-felt need for a water-cooled flexible 
lead suitable for low-frequency electric furnaces is 
therefore realized. 

The previous portion of this paper dealt with the 
development, usage, characteristics, and advantages 
of self-supported, water-cooled furnace cables. The 
other aspects of these cables which are pertinent to 
this discussion are those of design and manufacture. 


DESIGN 


It has been found that the requirements vary to 
such an extent that a new design must usually be 
prepared for each application. However, while the 
designs are all basically similar, there may be con- 
siderable difference in details. 

The designer must know, or must determine from 
the operating engineers, certain limiting conditions 
under which the cables are to function. These include 
the electrode current, the vertical travel required, 
the spacing between the bus bar and the electrode 
terminals, and any details regarding clearance, etc., 
which may be applicable. 

Usually, more than one cable per electrode is 
required to carry the current. A 3-phase 20,000 kva 
furnace may draw as much as 75,000 amp /electrode, 
and a multiple cable system is obviously required. 
The number of cables is often limited by certain 
features of furnace design. If so, a preliminary choice 
of conductor size is made, using current densities of 
from 5-8 amp/1000 circular mils of copper area. 
These correspond approximately to current densities 
of from 6000 to 10,000 amp/in.? which are consider- 
ably higher than the average density of 1000 amp 
in.2 often used in bus bar design. However, these 


current densities, or even higher ones, are satisfac- 
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tory as long as there is sufficient cooling water 
available to carry away the heat resulting from 
conductor losses, and as long as the cost of this heat 
loss can be tolerated. Based on these values of cur- 
rent density, the closest standard conductor size to 
that required is calculated. 

The method of designing the conductor is not of 
particular interest here except to provide good 
flexibility. This can be achieved by using a large 
number of wires of annealed copper stranded to- 
gether in the conventional manner to form a flexible 
conductor. 

If the furnace is totally enclosed and near-normal 
ambient temperature conditions prevail, it is advan- 
tageous to use a reinforced neoprene hose which has 
almost unlimited ability to withstand flexing. Tests 
similar to those previously described were carried out 
on a cable having a hose of this type, and were 
concluded after 100,000 cycles of flexing without the 
cable having failed. The reinforcing is necessary to 
operate the hose under water pressure and must be 
nonmetallic to prevent the flow of induced currents 
which would overheat the reinforcing material and 
damage the hose. 

If the cable is to be subjected to excessive heat or 
if there is danger of ‘‘blow-outs’’ of molten material 
from the furnace, a metallic hose is used. The type 
which has proved most successful is a seamless, 
flexible phosphor bronze hose. No wire braid rein- 
forcement is necessary on this hose because the ends 
are restrained against longitudinal expansion and 
because the pressures used are such that the hose 
itself has ample strength against radial stresses. 


Fic. 7. Component parts of @ self-supported, water 
cooled cable with segmental conductor. 
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Knowing the conductor size, the designer 
calculate the approximate diameter of the ¢ 
and decide on a size for the hose. This must se sue) 
that the hose can safely withstand continued flexing 
at the bending diameter corresponding to the fe. 
quired distance between the bus system and the 
electrode shoe. If this condition is not satisfied, the 
conductor size, and hence the number of cables pe. 
quired, must be revised. 

The terminals are usually machined from copper 
rod and in general conform to the style shown jy 
Fig. 3, although they may be modified somewhat to 
provide for different methods of making electrjea| 
and mechanical connections to the furnace. Clamps, 
tapered fittings, and solidly brazed connections are 
suitable connecting media. The cross-sectional area 
of the water passages, [6], [7], and [8], is made ap. 
proximately equal to the area of the annular space, 
[15], between the conductor and hose. Only a mod- 
erate flow of water is required under a pressure of 
30-60 psi. With current densities of the order pre- 
viously mentioned, a water temperature rise of 
approximately 20° F above intake temperature is t) 
be expected over the length of one cable. 

The only main point left to consider is the length 
of the cable. This is dependent upon the vertica! 
travel required. A simple arithmetical calculation 
involving the travel and mean bending diameter 
gives a minimum length for the hose. To this must 
be added a certain amount to insure that the hose 
is not subjected to bending at the point of connection 
to the terminals under extreme positions of travel. {n 
practice, the length of a cable in its arched position 
is surprisingly short. The one with reinforced neo- 
prene hose is 4 ft 9 in. in height. It has a_ 1,500,000 
CM conductor, a 2%, in. ID hose, and is capable of 
a maximum safe travel of 4 ft 9 in. 
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MANUFACTURE 

It is evident from the preceding discussion that 
there are considerable differences in the various 
cables and, since relatively small numbers of these 
cables are made, mass production or assembly line 
procedures are not usually possible. Therefore, it is 
necessary to design tools, jigs, and methods of 
assembly. 
Fig. 7 depicts the component parts of a cable. The 
larger terminal is intended for bolting to the elec- 
trode shoe, and the smaller one is intended to be 
fastened into a tapered fitting on the bus bar system. 
The conductor in this case is of segmental construc- 
tion, two flexible segments being laid on either side 
of the supporting strip of spring phosphor bronze and 
held in position by a bronze wire braid. One end of 
this conductor is shown cut and prepared for inser- 
tion in the terminal. The conductor is soldered sito 
the terminals while fixed in a jig of the correct 
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Fia. 8. 2,000,000 CM asbestos-cored cable 


dimensions. Fcr shipping, a clamp is fastened across 
the ends of the cable, between the two terminals, to 
maintain it at the proper bending diameter until 
installation is complete. 


Oru ER Types oF CABLES 


Other types in use may be classified as: (A) water- 
cooled cables (a) supported by external means, and 
(b) unsupported; (B) bare cables (a) standard cun- 
centric stranded, and (b) special types, i.e., asbestos 
or spring cored. 

A cable is said to be self-supporting if it can be 
installed in the form of an upright arch without 
external means of support. This is the type of cable 
which has already been described. When external 
support is required, it usually takes the form of a 
system of pulleys and counterweights. Some cables 
are not supported and hang in a loop between the 


bus bar and electrode. In general, water-cooled _ 


cables of these types are subject to much the same 
limitations regarding current carrying capacity 
length and bending diameters as are self-supported 
cables. 

Rare flexible leads are commonly used for electric 
furnaces. Obviously, a proportionately greater cross- 
sectional area of copper is required than for water- 
cooled cables. Sufficient copper area must be provided 
(0 maintain a heat balance such that the cable is 
nol damaged by excessive temperature rise. The 
cable is heated by resistance losses and by radiant 
heat from the furnace, and this heat must be dis- 
sipated into the air. Damage of the copper conductor 
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from oxidation will result if its temperature exceeds 
350°—400° F. There is thus a definite limit to the 
current which may be carried by a given cable 
under known conditions. 

These cables may be of the usual concentric design, 
or they may be annular. The latter construction 
decreases alternating current losses and increases the 
surface area so that, for equivalent copper area, it has 
advantages over the standard concentric design. The 
annular construction is derived by stranding wires 
concentrically around a core of asbestos, a spiral 
spring, or similar material. Fig. 8 is a view of an 
asbestos-cored cable of 2,000,000 CM. It consists of 
756 wires of *®16 B&S annealed copper stranded 
around a 34-in. asbestos rope. There is little advan- 
tage to be gained from using this construction in 
sizes less than 2,000,000 CM. Both standard concen- 
tric stranded and annular cables must be fitted into 
suitable terminals for attachment to the furnace. 


CONCLUSION 


In this paper the writers have attempted to 
present certain data which have been accumulated 
over the past 15 years in designing, manufacturing, 
and operating self-supported, water-cooled furnace 
cables. Several patents have been granted as a result 
of this work. The authors do not contend, nor has 
experience shown, that this type of cable is to be 
preferred above all others for every installation. 
However, it is suggested that under certain condi- 
tions self-supported, water-cooled 
used to advantage. 


‘ables can be 


The following characteristics have been men- 
tioned: 

1. The power factor of the furnace can be im- 
proved by the use of short, interlaced multiple bus 
circuits combined with short flexible connections 
between the bus system and the electrodes. High 
effective electrode travel and low electrical reactance 
can be achieved by the use of arched cables. 

2. Further reductions in reactance can be achieved 
by maintaining these flexible cables in an upright 
arch so that the length of all associated connections 
can be reduced to a minimum. 

3. Advantages are derived from supporting the 
cabies in this manner because the cable is farther 
away from the heat of the furnace. 

4. The need for any auxiliary supporting apparatus 
is eliminated by the use of self-supporting cables. 

5. More space is available for furnace operations 
because fewer cables are required and because more 
space is available directly over the ‘‘melt.”’ 

These advantages can only be fully realized when 
the cables can be operated with a reasonable freedom 
from maintenance and when the operating life is at 
least comparable to that of bare flexible leads. 
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Development has now progressed to such an extent originating the idea of placing the spring trip at 
that the authors believe these conditions can be the center of the flexible lead as shown | {he |. 
fulfilled. Several such installations are in use in segment-conductor design, Figure 5. The authos 
i Canada and others are contemplated in the future also wish to acknowledge the cooperation \f oth, 
in Canada, the United States, and Europe. associates in the development of flexible leis syjy. 
able for electric furnaces. 
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The Spring Meeting of the Society 
will be held May 2 to 6, 1954, at the 
Lasalle Hotel, Chieago. The 105th 
General Meeting will feature sessions 
i the Electrie Insulation, Electronics, 
Industrial Electrolytic, and Theoretical 
Electrochemistry Divisions. 

Reservations 

The LaSalle Hotel is reserving a large 
block of rooms for Society members. 
lf you plan to attend the meeting, you 
ire urged to request accommodations 
directly from the hotel. Address: Room 
Reservations, LaSalle Hotel, Chicago 2, 
lilinois. It will be extremely helpful 
both to the hotel and to the local com- 
mittee if you will specify that your res- 


Chicago’s Michigan Avenue skyline 


ervation is for The Electrochemical So- 
ciety meeting. As always, the earliest 
possible reservations are desired. Of 
course, reservation cards will be = in- 
cluded when the Program Booklet is 
distributed, but advance reservations 
are strongly recommended. 


Technical Meetings 


In addition to the General Sessions 
of the four Divisions, special symposia 
and round tables will be held on Rare 


Metals, Molten Bath Electrolysis, 
Electric Insulation, Compression of 
Halogens, Luminescence, Instrumental 


Measurements, Screen Applications, 


and Semiconductors. Although plans 


W. Storey 
'lonorary Chairman 


H. T. Francis 


General Chairman 


A. H. Roebuck 
Registration 


are not yet complete, an exceedingly 
full technical program is anticipated, 
comprising about 20 half-day sessions. 


Other Functions 


In addition to the usual meetings of 
the Ways and Means Committee and 
the Board of Directors on Sunday, 
May 2, there will be a general Society 
luncheon and business meeting on Tues- 
day, and a meeting of the Local Section 
Committee. The 
Luncheons which are planned at present 


Advisory Division 
include Electric Insulation, Electronics, 
and Industrial Electrolytic. 

An informal dinner and entertain- 
ment is planned for Monday evening, 


Clifford Hampel 
Entertainment 


} 
ctto 
/ \ 
—" —Octe 
Society Spring Meeting in Chicago in M ¢ 
& 
wy 
4 * J 
51C 


52C JOURNAL OF THE ELECTROCHEMICAL SOCIETY 


and the President’s Reception and Ban- 
quet for Tuesday evening. A Section 
Q session is scheduled for Wednesday. 

A series of very interesting plant 
trips to some of Chicago’s diverse in- 
dustries is being scheduled, as well as 
varied activities for the ladies. 

Members of the Chicago Section who 
are planning the Spring Meeting include 
Oliver W. Storey, Honorary Chairman; 
H. T. Francis, General Chairman; A. 
H. Roebuck, Registration; C. A. Ham- 
pel, Entertainment; Simon Gary, Fi- 
nance; D. V. Louzos, Plant Trips; 
Ben Freeberg, Arrangements. Miss 
Marguerite Wall of Armour Research 
Foundation is in charge of the Ladies’ 
Program. Acting as advisors are R. 8. 
Modjeska and E. L. Koehler. 


Notice to Members 


Members of the Society who are 
residents of New York City, when 
ordering “Modern Electroplat- 
ing,” must make their checks pay- 
able to John Wiley & Sons, Inc., 
for the sum of $5.84 to cover the 
New York City sales tax. Orders 
for the volume, including the 
check, should be sent to Society 
Headquarters, 216 West 102nd 
St., New York 25, N. Y. 

Members outside of New York 
City must make their checks pay- 
able to John Wiley & Sons, Inc., 
for the sum of $5.67. Send order 
for volume and check to Society 
Headquarters. 


Dr. Prasad Visits Niagara Falls 


The Niagara Falls Section was host 
to a distinguished visitor, Dr. B. K. R. 
Prasad of the Bombay Government, 
during his four-day visit to Niagara 
Falls. As the first Chairman of the 
India Section of The Electrochemical 
Society, Dr. Prasad was instrumental 
in the founding of that Section and has 
been an outstanding leader in India’s 
electrical and electrochemical industry. 

A series of tours to local industries 
and a dinner at the Red Coach Inn in 
Niagara Falls were arranged to enable 
Dr. Prasad to meet a number of the 
outstanding personalities in the elec- 
trochemical-metallurgical field in the 
Niagara urea. The members of The 
Electrochemical Society present at the 
dinner were fortunate in hearing a first- 
hand account given by Dr. Prasad on 
the achievements, aims, and problems 
of India’s industry. 


C. E. E. R. I. in India 


The Prime Minister of India laid the 
foundation stone of the Central Elec- 
tronics Engineering Research Institute 
at Pilani, Rajasthan State, in September 
1953. This will be the fourteenth insti- 
tute in the chain of national laboratories 
set up by the Council of Scientific and 
Industrial Research all over India. 
Mr. G. D. Birla, the well-known Indian 
industrialist, has donated Rs.21 lakhs 
on behalf of the Birla Education Trust 
for its establishment. The Government 
of India has recognized the national 
importance of the proposed institute 
and made a provision of Rs.29 lakhs 
for it in the first five-year plan. 

The object of the institute will be to 
undertake research and development on 
all aspects of electronics engineering. 
Special attention will be devoted to the 
utilization of indigenous raw materials 
in the manufacture of components, de- 
velopment and use of electronic cir- 
cuits for industry, building of standard 
electronic instruments for test pur- 
poses, investigations on radar and other 
types of equipment, and applications of 
electronics in metallurgy. The institute 
will undertake projects sponsored by 
industry and close liaison will be main- 
tained between the institute and in- 
dustry. 

The institute will consist of the fol- 
lowing divisions: (a) electronic circuits, 
(6) electronic components, (c) electronic 
instruments, (d) acoustics-audio equip- 
ment, (e) ultra-high frequency and 
very-high frequency, (f) library and 
information, and (g) workshop. 

T. L. Rama Cuar, 
Regional Editor, India 


Polyethylene Unit Being Built 
by Monsanto 


Construction is now under way for 
the first polyethylene production plant 
of the Monsanto Chemical Company at 
Texas City, Texas. Located adjacent to 
Monsanto’s existing Texas City plant, 
the new polyethylene unit, operated 
by the Plastics Division, is expected to 
produce commercial quantities of poly- 
ethylene starting the fourth quarter of 
1954. Plans announced last March set 
initial annual capacity at about 66 
million pounds, with a 50% increased 
capacity scheduled for 1957. 


Burgess Chemical Changes 
Name to Cary Chemicals 
Directors of the Burgess Chemical 
Company have announced a change in 
corporate name to Cary Chemicals, 


Fel vary 19; 


Inc., following a directors 
which Kenneth B. Cary electa 
president and George F. \asiys ys, 
made executive  vice-pre- ‘ent ,, 
general manager. 

The laboratory and play: of Cn 
Chemicals, Inc., are located j, Milltown 
N. J., and the executive sale~ offices are 
in Paterson, N. J. Cary 
Inc., manufactures its ow) 
products, including vinyl « mpounds 
reclaiming oils, pitch compounds, ty) 
oil esters, stearine pitches, and other 
related materials, and also markets. ,. 
sales agents, other essential compouy 
ing ingredients for the rubber 
plastics industries. 
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Zirconium Company Formed 


Formation of the Zirconium Corpor 
tion of America has been annoy 
by its president George R. Sylveste 
The new company plans to manufactyy 
various zirconium compounds, but wi 
concentrate on production of zirconiy 
oxide, The new, patented process to | 
used by the corporation was develope 
by Sylvester & Company of Clevela: 
under the direction of R.A. Schoenlau 
A pilot plant was run successfully { 
over a year, producing stabilized zi: 
conium oxide. Present plans call {i 
full-scale production at the new Solo 
Ohio, plant in January. 


Foxboro Establishes New Branch 
in Amarillo 


The opening of a branch office 
Amarillo, Texas, is announced by T! 
Foxboro Company, of Foxboro, Mas: 
manufacturer of industrial instrument: 
for the measurement and _ control 
process variables. Located at 1117 | 
Paloma Street, the new branch wa 
made necessary by expanded industr: 
activity in the region, particularly 
the oil and gas, chemical and _petr 
chemical industries. 


MEETINGS OF OTHER 
ORGANIZATIONS 


Vol. I 


N 


CuemicaL InstirutTe or CaNnapa, bt! 
Divisional Conference, Analytic: 
Chemistry Division, Royal Hote 
Guelph, Ontario, February 
1954; &th Divisional Conference, Pro 
tective Coatings Division, Montrea 
February 25, 1954; &th Divisiona 
Conference, Protective Coatings )! 
vision, Toronto, February 26, !954 
3rd Divisional Conference, Chemic 


Engineering Division, Montreal 


March 1-2, 1954. 
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ASSOCIATION OF CORROSION 
Tenth Annual Con- 
nd Exhibition, Kansas City, 


ferenc' 
Mare) 15-19, 1954. 

FourtH |NTERNATIONAL CONFERENCE 
ox [LECTRODEPOSITION AND MerTAL 


sponsored by The In- 
ternational Couneil for Electrodepo- 
ition, Hotel Russell, London, April 
91-24, 1954. Hothersall Memorial 
Lecture to Institute of Metal Finish- 
ing on Tuesday, April 20, by Dr. 
William Blum. 
TentH INTERNATIONAL PRINTING, Ma- 
cHineRY AND ALLIED TRapes’ Ex- 
aipitioN, The Grand and National 
Halls, Olympia, London, July 5-16, 


1955. 
Change of Address 


The Columbia-Southern Chemical 
Corporation, subsidiary of Pittsburgh 
Plate Glass Company, has moved its 
General Offices from Fifth Avenue at 
Rellefield, Pittsburgh, to One Gateway 
Center, 420 Fort Duquesne Boulevard, 


Pittsburgh 22, Pa. 


SECTION NEWS 


Cleveland Section 


The I82nd meeting of the Cleveland 
section was held on Tuesday, Decem- 
her 8, 1953, at the Cleveland Engineer- 
ing Society. Mr. Robert J. McKay, 
Society President, was speaker of the 
evening. 

Prior to the meeting, dinner was 
served, after which Mr. McKay held 
an informal discussion on “Representa- 
tion of Loeal Sections in the National 
Society.”” 

\s his lecture topic, Mr. MeKay 
spoke on “Metal Lon and Oxygen Con- 
centration Cells in Corrosion.”” He 
stressed the need for fundamental cor- 
rosion data in the electroplating field. 
He has had extensive experience in this 
field; he deseribed some of his work 
including equipment, reactions  in- 
volved, and conflicting theories on 
corrosive actions. 

Merwe FE. Sipert, Secretary 


Midland Section 


Robert J. MeKay, President of The 
Klectrochemical Society and a Vice- 
President of the International Nickel 
Company, was the guest of honor at a 
(inner given by the local section on 
Decomber 10 at the Midland Country 
Clu} 


ister he spoke on the subject of oxy- 


CURRENT AFFAIRS 


gen and metal ion corrosion before a 
joint meeting of the Midland Section 
of the Society and the Midland Section 
of the American Chemical Society. 
Mr. McKay gave a brief history of the 
theory of corrosion, and the problems 
involved in testing a satisfactory plate. 
He explained how corrosion may be 
measured by means of voltage and 
minute currents, and described the 
fundamental corrosion cell. He con- 
cluded that oxygen concentration is 
one of the biggest factors in metal 
corrosion. 

M. P. Netpert, Secretary-Treasurer 


Philadelphia Section 


On Wednesday, December 16, 1953, 
the Executive Committee of the Phila- 
delphia Section met at the Engineers’ 
Club. After discussing current Section 
business, Dr. Eckfeldt read the follow- 
ing tribute to Dr. Lukens. 

“Science is built in no small measure 
on the good faith, good will, and cooper- 
ation of the persons comprising the 
scientific community. Thus it is proper 
from time to time for the members of a 
scientific society to turn from scientific 
matters and give thought to their 
fellow members. The Electrochemical 
Society at large and our Philadelphia 
Section in particular have endeavored 
with success to foster a spirit of fellow- 
ship. To this end, the Executive Com- 
mittee of the Philadelphia Section of 
The Electrochemical Society has tradi- 
tionally held a meeting each year in 
the month of December, preceding the 
holiday season. This Christmas meet- 
ing always has a special significance to 
those persons in attendance who take 
this opportunity to express personally 
to each other their warmest and heart- 
felt wishes for a Merry Christmas and a 
Happy New Year. 

“We of the Philadelphia Section have 
been fortunate in having members who, 
through their interest in the welfare 
and objectives of The Electrochemical 
Society, have unselfishly given their 
time and talents on behalf of this organ- 
ization. It is fitting that an expression 
of appreciation should be given to such 
a person. Therefore, the members of 
the Executive Committee of the Phila- 
delphia Section have designated that 
their meeting held on Wednesday the 
sixteenth day of December 1953 be 
set apart to honor and thank one of 
their beloved fellow members. Through 
his loyal and unceasing efforts for many 
years, Hiram Stanhope Lukens has 
given our Society and Section invalu- 
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able guidance, and 
cooperation. 

“Dr. Lukens has faithfully served 
our Section, as Secretary in 1930-31, 
as Chairman in 1931-32, and from 1931 
down to the present time as an active 
member of the Philadelphia Executive 
Committee, throughout this whole 
period contributing his vital share in 
effective leadership and responsibility. 
All who enjoyed the national meetings 
of our Society sponsored by the Phila- 
delphia Section, at Wernersville in 
1940 and the meetings in Philadelphia 
in 1937, 1949, and 1952, are indebted 
in no small measure to the part played 
by Dr. Lukens in making these meet- 
ings successful. 

“Dr. Lukens has rendered outstanding 
service to our Society at large. In 
1934-35 he was President of our Soci- 
ety. He has served on various national 
committees including the Board of 
Directors and has carried the respon- 


encouragement, 


sibility of chairmanship of several of 
these. 

“Dr. Lukens has our sincere appre- 
ciation. We look forward to many more 
years of rewarding association with 
him in our activities. To him and his 
family at this Christmas season go our 
best wishes.” 

GrorGE W. Bopamer, Secretary 


Washington-Baltimore Section 


At the meeting of the Washington- 
Baltimore Section of The Electrochem- 
ical Society on November 19, 1953, Dr. _ 
C. G. Abbot of the Smithsonian Insti- 
tution spoke on the subject, “Utilizing 
Solar Energy.” Dr. Abbot reviewed 
the early work of the Smithsonian In- 
stitution in stations in 
various locations throughout the world 


establishing 


for daily measurements of solar radia- 
tion in order to determine the solar 
radiation constant which led to his 
interest in this field. 

Dr. Abbot reviewed the early un- 
successful attempts to use lenses to 
power solar engines and subsequent 
attempts to use mirrors. Recently de- 
veloped techniques in the preparation 
of mirror offer promise of 
machines. Dr. Abbot 
described an engine he has designed 


surfaces 
more efficient 
which can develop 2 hp using a spher- 
ical mirror ten feet in diameter. This 
mirror is approximately 25% efficient 
in the conversion of solar energy. How- 
ever, spherical mirrors are difficult to 
fabricate and are expensive, so that 
the first practical engine probably will 


use a rectangular mirror which is less 
efficient and much cheaper. Dr. Abbot 
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expressed the opinion that, as our fuel 
supplies decrease in availability and 
increase in cost, solar engines will find 
increasing use in areas that experience 
sunny days most of the year. 

Dr. William Blum, consultant and 
former Chief of the Electrodeposition 
Section, National Bureau of Standards, 
was the guest speaker at the December 
17 meeting of the Washington-Balti- 
more Section. 

Dr. Blum has recently returned from 
Australia where he spent several months 
guest of the three Australian 
Branches of the American Electro- 
platers’ Society. During his trip, he 
visited a 


as a 


number of research labora- 


tories and industrial concerns employ- ’ 


Dr. 
experiences, 


ing electrochemical 
Blum’s 
which was accompanied by numerous 


processes. 
account of his 


slides, was extremely interesting. 
Ocpurn, Secretary 


NEW MEMBERS 


In December 1953, the following were 
elected to membership in The Electro- 
chemical Society: 


Active Members 


Sipney M. Burrzer, Ethyl Corpora- 
tion, add: 2826 Terrace 
Avenue, Baton Rouge, La. (Indus- 
trial Electrolytic 
Electrochemistry ) 

Wayne M. Gauntt, Reynolds Metal 
Co., 2000 S. Ninth St., 
Ky. 


Electronics, Electro-organic, and The- 


mailing 


and Theoretical 


Louisville, 

(Corrosion, Electrodeposition, 
oretical Electrochemistry.) 

Rosert A. Battelle Memorial 
Institute, mailing add: 921 
Rd., Columbus 12, Ohio 
thermic) 

Atpert E. Sylvania 
Electric Products Inc., mailing add: 
75-14 Vieigh Pl., Flushing, N. Y. 
(Electronics) 

Norsert Swiss Federal Institute 
of Technology, mailing add: Stein- 
wiesstr. 52, Zurich 32, Switzerland 
(Theoretical Electrochemistry) 

Jerome Krucer, Naval Research 
Laboratory, mailing add: 8101 14th 
Avenue, Hyattsville, Md. (Corrosion) 

Mantey W. Matuerr, Battelle Me- 
morial Institute, mailing add: 1285 
Arlington Ave., Ohio 
(Corrosion and Electrothermic) 

Ricuarp W. Mooney, Sylvania Elec- 
tric Products Inc., 60 Boston St., 
Salem, Mass. (Electronics) 


Oxley 
(Electro- 


Columbus, 
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Maroizt M. Nicuotson, Humble Oil 

2nd Refining Co., mailing add: 120 
Marion Ave., Baytown, Texas (Theo- 
retical Electrochemistry) 

Frank P. Scurro, Signal Corps, Ft. 
Monmouth, mailing add: 14 Queens 
Dr., Little Silver, N. J. (Battery) 

DonaLp M. Sowarps, University of 
Texas, mailing add: 2917 West Ave., 
Austin, Texas (Theoretical Electro- 
chemistry) 


PERSONALS 


Wituram N. has accepted 
the position as assistant project engi- 
neer with the Friez Instrument Divi- 
sion, Bendix Aviation Corporation, 
Baltimore, Md. He was formerly super- 
visor of Plating Laboratory, Chrysler 
Corporation, New Orleans, La. 

W. L. Haven, Jr., research chemist, 
Attapulgus Minerals and Chemicals 
Corporation, Camden, N. J., has been 
promoted to research supervisor of the 
company. 

TADAYUKI NAKAYAMA, previously 
with the Scientific Research Institute, 
Tokyo, Japan, is now associated with 
Castings Research Laboratory in Tokyo. 

Fernanp Compagnie In- 
dustrielle des Piles Electriques, France, 
has been awarded the Gaston Plante 
Medal from the Société des Electri- 
ciens. 

Howarp A. ACHESON was recently 
re-elected president and chairman of 
the board of Acheson Industries, Inc. 


BOOK REVIEWS 


Ion EXCHANGERS IN ANALYTICAL CHEM- 
istry by Olof Samuelson. Published 
by John Wiley & Sons, Inc., New 
York, 1953. XVIII pius 291 pages, 
$6.50. 

“Ton Exchangers in Analytical Chem- 
istry” the first successful 
effort by any author to provide the 
analytical chemist with a _ practical 
working introduction to the field of ion 
exchange. The book is not intended as a 
comprehensive source of references but 


represents 


rather as an indication of the possibili- 
ties of ion exchange methods as analyt- 
ical tools. 

The first part of the book consists of 
an explanation of ion exchange phe- 
nomena. Theoretical discussion is kept 
to a minimum with the emphasis being 
placed on properties of ion exchangers, 
experimentally determined principles of 
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ion exchange, and empiric: 


quations 
governing equilibria and ki 


Ope 
ating techniques of ion ex. INGE pry 
cedures are discussed from practic, 
standpoint in the second se tion, The 
final (and major) portion © the book 
illustrates the applications of the, 
techniques in inorganic, ory and 
biochemical analysis. The any de 
tailed procedures given in this seetig 
should be of help to the iMalytieg| 


chemist who desires to apply jon o 
change methods to his own partieyly 
problems. 

Because of the wide range of subject 
matter covered, this work will be , 
general interest to analytical chemiss 
in all fields. The book is very reada)j 
and, coming as it does from one of tly 
recognized experts in this new 
should be authoritative. 

Tuomas Loows 


INTRODUCTION TO SOLID Puysies 
by Charles Kittel. Published by Jo! 
Wiley & Sons, Inc., New York, 1953 
396 pages, $7.00. 

In the last decade the number 
physicists working in the field of so! 
state has expanded greatly. To a lary 
extent this increase 
because of the growth of industris 


has come about 


laboratories. There has been no co 
responding expansion of 


instruction in the physics of solids 


universit 


One of the reasons for this state of «i 
fairs may very well be the difficulty : 
organizing our information in a fon 
suitable for classroom instruction. T! 
“Introduction to Solid State Physic 
by Charles Kittel recognizes this «i 
ficulty and sets out to overcome it. | 
accordance with this purpose, it co 
tains neither a logical buildup of th 
theory of solids from first principle: 
nor a comprehensive review of all th 
accumulated information. Instead, 

treats certain limited topics which haw 
been handled successfully by exper 
mental aad for whieh th 
results can be understood through sin 
ple (although not 


reasoning. Since it has proved almos' 


methods 


always rigorous 
impossible to design «a course aroul 
the two other viewpoints above, thi 
new departure is to be commended. 


The book starts out with the topics 


of ionie crystals and lattice vibratio! 
which are of outstanding importance 
because of their historical impact upe! 


physics as a whole. The central pat 


with dielectric and magneti 
phenomena. The book then passes to thi 


deals 


theory of free electrons, band theory © 


. 
metals and semiconductors, and final! 
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of erystal imperfections. In 
ese sections the aim of de- 
simple exposition suitable 


to theo! 


most ol 


1° mm use is brilliantly realized, 
« much -o that a word of caution may 
be in orver here and there about the 
rigor an completeness of the reason- 
ng presented. One such ease is, for 


nstance, the theory of order-disorder 
transformations which is given, jus- 
tifiably, a very simple form; however, 
oven the references which are supposed 
«review the field and present “a care- 
(| discussion” of slurred-over points 
hare this simplicity so that the reader 
joes not even get an inkling of the in- 
‘epsive thinking which has been going 
on in this field. Another case in point 
vises in the theory of lattice vibrations 
hich Van Hove has advanced beyond 
the position indicated either by the 
hook itself or the references quoted. The 
opposite type of difficulty, namely that 
fa reasoning too obscure for classroom 
exposition arises seldom; one such case 
metallic 
conduction, which is a notoriously re- 
leitrant field from 


viewpornt. 


perhaps, the theory of 


the expository 


In conclusion, it may be said that 
Professor Kittel has created an excel- 
ent introductory textbook in field 
vhere this type of exposition was never 
tried before. It is to be hoped that the 
student for whom it is designed will 
like it, and get from it a sympathetic 
iewpoint toward physical reasoning 
in the study of solids 


G. H. WaANNIER 


CuemicaL Constirution by J. A. A. 
Ketelaar; translated by L. C. Jack- 
con. Elsevier Publishing Company, 
Houston, Texas, 1953. VIIT + 398 
pages, $6.50. 
‘Chemical Constitution” subtitled 

“\n Introduction to the Theory of the 

Chemical Bond” is intended by its 

thor, Dr. J. A. A. Ketelaar, to serve 

is“... a complement to 


textbooks of 


the usual 
organic 
chemistry which will enable |the chem- 


inorganie and 


ist} to build up the great mass of data 
into This first 
inglish edition is a translation from the 
Duteh by Dr. L. C. Jackson. 

The book is divided into four major 
parts concerned with the ionic bond, 
the atomie (covalent) bond, the metallic 


bond, and van der Waals bonding, in 
that 


coherent body.” 


order, and, although each bond 
'ype is considered separately, the essen- 
tia] 


‘milarities are stressed. The author 
» to relate physical and chemical 
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properties to molecular structure and 
is notably successful in this endeavor. 
The presentation is systematic and, 
where possible, general principles or 
rules are stated and _ illustrated by 
numerous examples. Recent experi- 
mental data are included in many sec- 
tions of the text. 

After a short introduction, in which 
the periodic table and the wave proper- 
ties of electrons are discussed, the ionic 
bond is considered in detail. Crystal 
structure, ionic radii, and lattice ener- 
gies are taken up generally, and the 
conclusions derived are applied to 
specific systems. In addition to simple 
ionic compounds, complex systems are 
treated at some length. The sections on 
polynuclear complexes and glasses con- 
tain good descriptive material but would 
be more readily comprehended if more 
structure included. 
Properties such as electrolytic dissocia- 
tion, strength, volatility, 
hardness, and solubility are discussed in 
relation to the ionic bond. 

Discussion of the atomic 


diagrams were 


acid-base 


bond is 
prefaced by a brief review of quantum 
mechanical principles with the hydrogen 
atom, the hydrogen molecule ion, and 
the hydrogen molecule receiving most 
emphasis. The resonance concept is 
given a lucid treatment. Hybridization 
is presented qualitatively and a large 
number of examples are given with 
reference to directional characteristics 
and the 
type. 


magnetic criterion of bond 
Double and triple bonds, the 
concept of pi-electrons, and conjuga- 
tion are introduced qualitatively. A 
section is included on the theory of 
color, followed by a review of approxi- 
mate methods of calculation used in 
quantum theoretical chemistry. 

The metallic bond receives brief 
treatment from the point of view of 
quantum band 


model. Semiconductors and alloys are 


mechanics and the 
discussed as is Pauling’s theory of 
metals. An interesting section on the 
factors responsible for mechanical 
properties of metals is included. 

The final chapter is an_ excellent 
treatment of van der Waals forces and 
their influence on physical and chem- 
ical properties. Use of van der Waals 
equation of state in theoretical con- 
siderations regarding boiling points and 
solubilities is given in considerable de- 
tail. The final section is a good summary 
on hydrogen bonds. 

The attention of the author to the 
dependence of physical and chemical 
properties on molecular structure is 


outstanding and makes this text a 


55C 


worth-while contribution. It is felt, 
however, that the mathematical parts 
of the quantum mechanical sections 
will not be readily comprehended by 
persons not previously 
quantum theory. 

The text is relatively free of typo- 
graphical errors and the translation is 
adequate. Insufficient references limit 
the utility of the book for reference 
purposes. 


trained in 


Davin W. 


RECENT PATENTS 


Selected for electrochemists by Fred. 
W. Dodson, Chairman of the Patent 
Committee, from the Official Gazette. 


November 3, 1953 


Faust, C. L., and Hespenheide, W. G., 
2,658,032, Electrodeposition of Bright 
Copper-Tin Alloy 

Ferris, D. E., 2,658,033, Electrolytic 
Method and Apparatus for Sterilizing 
Water 

La Burthe, P. H., 2,658,093, Manufae- 
ture of Glass 

Nonken, G. C., 2,658,094, Combined 
Electrode and Skimmer for Electric 
Glass Melting Furnaces 

Arbeit, P., Dubois, R., and Lambert, 
R. E., 2,658,095, Process and Ap- 
paratus for Making Glass 

Peyches, I., 2,658,096, Apparatus for 
the Manufacture of Multicellular 
Glass 

Orsino, J. A., 2,658,097, Manufacture 
of Positive Plates for Lead Storage 
Batteries 

Coleman, J. J., and Kurlandsky, 8., 
2,658,098, Dry Battery with Con- 
ductive Tape Intercell Connections 

Basset, L. P., 2,658,099, Microporous 
Carbon and Graphite Articles, In- 
cluding Impregnated Battery Elec- 
trodes and Methods of Making the 
Same 

Kendall, T. L., 2,658,100, Vent Cap 


November 10, 1953 


Du Rose, A. H., and Little, J. D 
2,658,266, Laminated Coating 

Talmey, P., and Crehan, W. J., 
2,658,839, Process of Chemical Nickel 
Plating 

Gutzeit, G., and Krieg, A., 2,658,841, 
Process of Chemical Nickel Plating 
and Bath Therefor 

Gutzeit, G., and 


Ramirez, kK. J., 


2,658,842, Process of Chemical Nickel 
Plating and Bath Therefor 
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Society Prizes and Awards 


The Edward Goodrich 
Acheson Medal and 
Prize 


The Edward Goodrich Acheson Gold 
Medal and $1,000 Prize were founded 
by Dr. Acheson in August 1928. 

The award is made once every two 
years (first award at the Fall Meeting, 
1929) to the person who shall have made 
a distinguished “contribution to the 
advancement of any of the objects, pur- 
poses, or activities... of the Society. 
Such contribution may consist of but 
shall not be limited to (a) a discovery 
pertaining to electrochemistry, electro- 
metallurgy, or electrothermics, (b) an 
invention of a plan, process or device, or 
research evidence by a paper embodying 
information, useful, valuable, or sig- 
nificant in the theory or practice of 
electrochemistry, electrometallurgy, or 
electrothermies, and/or distin- 
guished services rendered to the Society 
or its successor.” 

The award is made without distine- 
tion on account of sex, citizenship, race, 
or residence. See Trans. Electrochem. 
Soc., 54, 6 (1928). 


The Palladium Medal 
The Palladium Medal of The Elec- 


trochemical Society was founded in 
1950. The source of funds for the estab- 
lishment of the medal is the royalties 
derived from sales of the Corrosion 
Handbook which was sponsored and 
largely written by members active in 
the Corrosion Division of the Society. 
Dr. H. H. Uhlig served as Editor-in- 
Chief. 

The award of the medal is to be made 
every two years to a scientist, in recog- 
nition of original and outstanding 
contributions to the knowledge of cor- 
rosion in one or more of the following 
fields: the theory of corrosion or corro- 
sion control, electrode potentials, prop- 
erties of electrolytes, electrode reac- 
tions, and the surface properties of 
metals. The jury for the selection of the 
medalist is appointed by the Board of 
Directors of the Society and consists of 
three members, including one member 
from the Corrosion Division and one 
from the Theoretical Division, both of 


whom are active in their respective 
fields. See J. Electrochem. Soc., 98, 95C 
(1951). 


The Joseph W. Richards 
Memorial Lectureship 


Dr. Joseph William Richards was 
one of the founders of The Electro- 
chemical Society, and its first President. 
He was Secretary and Editor of the 
Society’s Transactions from 1904 to 
1921. His very active and untiring in- 
terest in the Society and in the science 
and art of electrochemistry reflected it- 
self in the rapid growth of the Society 
and of the electrochemical industry 
throughout the world. From the very 
start, Dr. Richards fostered the inter- 
national spirit. 

The Joseph W. Richards Memorial 
Lectureship was established in 1929 by 
a group of friends and admirers of Dr. 
Richards. The interest of the fund is 
used to meet the expenses incurred by 
inviting and entertaining distinguished 
scientists. See Trans. Electrochem. Soc., 
57, 30 (1930). 


The Electrochemical 
Society Prize to 
Young Authors 


An annual prize of one hundred dol- 
lars was established by the Board of 


‘ary 19; 


Directors in July 1928, T)o prize js 
awarded to the author of the jest baper 
printed in the yearly volune of thy 
JourNAL of the Society. Th judges 4, 


pass upon the merits of the paper arp 


the Chairman of the Publication Cos 
mittee, the Secretary of the Slociat 
and three members of the Society, y 
two alternates, selected by the (hy 
man of the Publication Cominittee. 4), 
Committee being at liberty to 
the opinion of members not on ty 
Committee. 

The prize is open to students 4 
graduates, under thirty-one years 
age, of any technical school, college. 
university, no matter where locate 


See Trans. Electrochem. Soc., 66, » 


(1929); 92, viii (1947). 


Francis Mills Turner 
Award, Sponsored by the 
Reinhold Publishing 
Corporation 


For several years, Francis Mil 


Turner personally offered an anny 


prize consisting of $50.00 worth 


scientific and technical books publist 
by the Reinhold Publishing Corpor 


FrepericK Mark Becker,* 
N. Y. 


Roperr <A. WITHERSPOON, 


L. H. BAEKELAND,* New York, 


Honorary Members of the Society 


Cuarves F. CHANDLER,* New York, N. Y...Volume 35 (1919) 
F. Smrru,* Philadelphia, Pa. 
Herine,* Philadelphia, Pa. 
Epwarp G. Acueson,* Niagara Falls, N. Y.. Volume 43 (1923) 
Witper D. Bancrort,* Ithaca, N. Y. 
Epwarp Weston,* Montclair, N. J. 
Tuomas A. Epison,* Orange, N. J. 
W. Toronto, Canada 
<DWARD Dean Apams,* New York, N. Y...Volume 57 (1930) 
Cuarves F. Burcess,* Chicago, Il. Volume 62 (1932) 


Volume 35 (1919) 
Volume 41 (1922) 


Volume 47 (1925) 
Volume 50 (1926) 
Volume 54 (1928) 
Volume 55 (1929) 


New York, 
Volume 66 (1934) 
N. Y.......Volume_ 69 (1936) 
Montreal, 
oly Volume 78 (1940) 


Arcuer E. Wueeter, New York, N. Y.....Volume 80 (1941) 


W. R. Wurrney, Schenectady, N. Y. 
Pau. J. Kruest, Chattanooga, Tenn.. 


Coun G. Finx,* New York, N. Y. 


Joun W. Marpen, Bloomfield, N. J.... 


Bium, Washington, D. C. 


* Deceased 


Volume 


85 (1944) 


Volume 85 (1944) 
Volume 89 (1946) 
Volume 91 (1947) 
Volume 100 (1953) 
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ion. At ‘he time of his demise, the 
Reinhold Publishing Corporation es- 
the “Francis Mills Turner 
\femoria! Award, Sponsored by the 
Reinhold Publishing Corporation,” con- 
sting o! $100.00 worth of seientifie and 
technical books to be given each year 
« an author under 31 years of age. 
This revision was gratefully accepted by 
the Board of Directors at the Society 
sonvention held in Philadelphia, May 
i to 8, 1952. See J. Electrochem. Soc., 
99, (1952). 

Consolidated Fellowship 

Fund 


Due to the deterioration of the 
Weston Fellowship funds, the Board of 
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Directors on October 26, 1952 estab- 
lished a Consolidated Fellowship Fund 
from the accumulated earnings of the 
Weston Fellowship Fund, the entire 
Roeber Research Fund, the excess 
earnings of the Acheson Fund, and the 
$1000 returned by John W. Marden 
(Acheson Award) at the Montreal 
Meeting. This fund will be accumulated 
until such time as the Society has 
available sufficient yearly income from 
this source to justify offering a fellow- 
ship, at which time the Society again 
will be in a position to sponsor graduate 
studies in electrochemistry. 

Former recipients of the Acheson 
Medal and Weston Fellowship are 
listed below. 


Prize Essay Contest 


The Electrochemical Society spon- 
sors an essay contest, which is open to 
undergraduate and graduate students, 
on a selected subject. Two prizes are 
awarded for the two best essays sub- 
mitted: first prize is $100, plus a one- 
year subscription to the JouRNAL; 
second prize is $50, plus a one-year sub- 
scription to the JouRNAL. 

Prizes for the contest are financed by 
royalties from the sale of the ‘Corrosion 
Handbook,” a widely used technical 
publication sponsored by the Corrosion 
Division and published by John Wiley 
& Sons, Inec., in 1948. See J. Electro- 
chem. Soc., 100, 68C, 282C (1953). 


Winners of Society Prizes and Awards 


Acheson Medalists 


AcnEson*—Artificial 
Graphite and Carborundum—856, 7 
1929). 

Kowin F. Fur- 
naces—60, (1931). 

Coun G. Finx*—Electrochemistry— 
64, 2 (1933). 

Frank J. Tone*—Electrothermics— 
68, 2, 8 (1935). 

Frepernick M. BecKxer*—Electro- 
thermices—72, 3 (1937). 

Francis C. Frary—Electrometallurgy 

76, 4 (1939). 

Cuartes F. BurGress*—Electrochem- 
istry 82, 3 (1942). 

Brium—Electrodeposition— 
86, 4 (1944). 

H. Jermain Creiguron—Electro-Or- 
ganic Chemistry 90, 5 (1946). 

Duncan A. MacInnes—Electrochem- 
istry -94, 4P (1948). 

Crorce W. Vinat—Batteries—9T, 
(1950); 98, L1C (1951). 

Joun W. Marpen—Electronics—100, 
37C (1953). 


Weston Fellowship 
Holders 


Kowarp B. Sanigar—“The Titration 
of Potassium Cyanide and of Free 
Cyanide in Silver-Plating Solutions 
by Means of Silver Nitrate’—58, 
5 (1930); “Eleetrodeposition of 
Silver from Sulfate, Nitrate, Fluo- 
borate and Fluoride Solutions” 
59, 307 (1931). 

Kari Experimental 


* Deceased. 


Study of Negative Osmosis. Part I’; 
“Experimental Verification of a New 
Theory Concerning the Mechanism 
of Anomalous Osmosis. Part IIT’’—61, 
477, 487 (1932). 

Marun E. Study of 
Cuprous Oxide Solid Photoelectric 
Celis” —66, 271 (1934). 

Rosert D. 
of Aluminum from Non-Aqueous 
Solutions’ —65, 339 (1934). 

Pierre A. Jacquet—‘‘Effect of Col- 
loids on Electrodeposition”—65, 21 
(1934). 

Myron A. Coter—*Electrolytic Proe- 
esses in the Magnetic Field’’—-72, 
247 (1937). 

Henry B. Linrorp—‘‘The Effect of 
the Speed of Rotation on the Elee- 
trode Potentials of Copper and 
Zine’’—72, 461 (1937). 

Garta L. Purnam—T71, 26 (1937). 

Virrorio pE Nora—73, 39 (1938). 

P. RuemMMLer—75, 52 
(1939); 77, 50 (1940). 

Ropnry E. BLack—T79, 44 (1941). 

E. Roake—81, 46 (1942). 

Rosert D. Miscu—98, 14P (1948). 

Massoup T. Simnap—94, 3.V (1948)7; 
97, 161C (1950). 


Joseph W. Richards 
Memorial Lecturers 
Joun A. Maruews,* Vice-President 
and Director of Research, Crucible 
Steel Company, New York, N. Y. 
“The Electric Furnace and the Alloy 

Age,” 61, 143 (19382). 
R. 8. Hurron, Goldsmiths’ Professor 


+ J. Electrochem. Soc. 


of Metallurgy, University of Cam- 
bridge, England. “Faraday and His 
Electrochemical Researches,” 64, 13 
(1933). 

W. S. Lanpts,* Vice-President and 
Director, American Cyanamid Com- 
pany, New York, N. Y. “Joseph W. 
Richards, The Teacher—The In- 
dustry,” 66, 6 (1934). 

Kart K. Darrow, Physicist, Bell 
Telephone Laboratories, New York, 
N. Y. “Electricity in Gases,” 69, 
67 (1936). 

H. Herry,* Director, Herty 
Foundation Laboratory, Savannah, 
Ga. “The Utilization of Southern 
Pine,” 73, 50 (1938). 

BRADLEY SrouGHtTon, Dean of Engi- 
neering, Lehigh University, Bethle- 
hem, Pa. “Modern Marvels of Elec- 
trometallurgy,”’ 76, 29 (1939). 

Vuapimir K. Zworykin, Associate 
Director of RCA Research Labora- 
tories, Camden, N. J. ““The Electron 
Microscope,’ 80, 14 (1941). 

B. D. SaKLATWALLA,* Metallurgical 
Consultant, Pittsburgh, Pa. “Thermal 
Reactions in Ferro-Alloy Metal- 
lurgy, the Basis of Alloy Steel De- 
velopment,” 84, 13 (1943). 

Srewart J. Luoyp, Professor of Chem- 
ical Engineering, University of Ala- 
bama, University, Ala. ‘‘Freedom in 
Science,”’ 83, 9 (1946). 

W. Srorey, Consultant, Bur- 
gess Battery Company, Chicago, 
Ill. ‘Research in Industry—-Is Gov- 
ernment Antagonistic to It?” 96, 
3P (1949); 97, 9C (1950). 


* Deceased. 
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O’M. Bockris, Lecturer, Depart- 
ment of Inorganic and Physical 
Chemistry, Imperial College of Sci- 
ence and Technology, London Uni- 
versity, London, England. “Over- 
potential,” 98, 153C (1951). 


Palladium Medalists 


WaGNer, Department of Metal- 


Massachusetts Institute of 
Technology, Cambridge, Mass. “The 
Klectrochemistry of Lonie Crystals,” 
99, 346C (1952). 

ATHANIEL Furman, Chair- 
man, Department of Chemistry, 
Princeton University, Princeton, N. 
J. “Coulometry—Related 
ena of Electrolysis and Current-Sweep 
Polarography,” 101, 19C (1954). 


lurgy, 


Phenom- 


Winners of Young 
Authors’ Prize 


“Hydrolysis of 
Mercurous Sulfate by Cadmium Sul- 
fate Solution in the Weston Normal 
Cell”; “Oxidation of the Depolarizer 
in Preparing Standard Cells’; ““Crys- 
talline Sulfate the 
Weston Cell” 111, 


and 


56, 


Mercurous 
Normal 


OF THE ELECTROCHEMICAL SOCIETY 


velopment of Photovoltaic Cells’— 
58, 275 (1930). 

Frank L. Jones—‘‘Electrodeposition 
of Tungsten from Aqueous Solutions” 
— 69, 461 (1931). 

W. Gopsry, Jr.—*‘Alternating Cur- 
rent Capacities of Electrolytic Con- 
densers”; and “Potential Gradients 


in Anodie Films”’—61, 515, 549 
(1932). 
B. L. Battey—‘‘Hardness Values for 


Electrochemical Products” 
(1933). 

Josern R. “Electro-Or- 
ganic Concentrated 
Aqueous Organic Salt Solutions’’ 
65, 301 (1934). 

Upron B. Tuomas, Jr.—*‘Electro- 
chemical Behavior of Lead, Lead- 
Antimony and Lead-Caleium Alloys 

68, 293 (1935). 


63, 369 


Hrarp, Jr. 
Oxidations in 


in Storage Cells” 
W. A. Jounson—‘‘Studies of Over- 
voltage: Effect of Fusion of the 
Cathode and Effect of Temperature 
70, 259 (1936). 
“Potential Dis- 
tribution in High Current Carbon 
Ares in Air’’—72, 281 (1937). 
N. B. Nicsaots—“The Cathode Ray 


on Gas Polarization” 
R. SPENCER SOANES 


(1929). 


Dwicut K. ALPERN 


Oscillograph Applied to the Dropping 
Mereury Electrode” 


“Engineering De- 


73, 193 (1938). 


custom MADE 


TECHNICAL CERAMICS 


If your requirements call 
for materials which must withstand high 
temperatures, electrical stresses, or the 
corrosive action of chemicals, one of the 
many AlSiMag ceramic compositions may be 
the answer to your problem « If you also 
need accurately formed shapes, to your 
own design, which must withstand thermal 
and mechanicai stresses, then it will pay 
you to contact AlSiMag Headquarters, the 
American Lava Corporation, to discuss your 
technical problems on a confidential basis. 


AMERICAN LAVA CORPORATION 


A SUBSIDIARY OF MINNESOTA MINING AND MANUFACTURING COMPANY 
52ND YEAR OF CERAMIC LEADERSHIP 
CHATTANOOGA 5, TENNESSEE 
BRANCH OFFICES IN: Newark, N. J., Syracuse, N. Y., 


Cleveland, O., Cambridge, Mass., Philadelphia, Penn., 
St. Louis, Mo., Chicago, Ill., Dallas, Tex., Los Angeles, Cal. 


Fel, ry 19: 


G. A. 
ladium-Hydrogen System 


vard \ 

ternating Electric Curren: 75. 9 
(1939). 
J. Mackay—‘Photoelec; (‘el 


Sensitive to Long Wave Lev sth Ryy 
ation: The Bismuth Coy 
77, 299 (1940). 

Epwarp 
fect’; “Semi-Conductor hotocel 
and Rectifiers” —9, 367, 377 (194) 

SIDNEY Pp 
watering of Clay” —81, 119 (1949) 

Watrer G. Bert—“A Reversible 
gen Klectrode’’—-83, 253 (1943). 

Joun P. Coyvte—"The Extraction 


Indium from Complex Lead-T 
Alloys’’—-86, 223 (1944). 
Austin. Ek. Harpy—“The Photo 


ductivity of Zine-Cadmium Sui 
as Measured with the Cathode-R 
87, 355 (1945). 
Norman A. Nie 
Stainless Steels’’—89, 167 (1946 
Henry Jro—‘The | 
fluence of Crystal Face on the E) 
trochemical Properties of a 
91, 95 (197 
STREICHER—“The [is 


Oscillograph” 


Sing 
Crystal of Copper” 
A. 


solution of Aluminum Sodiu 
Hydroxide — Solutions’--93, 
(1948). R. Ba 
J.C. Griess, Jr.—“The Electrodepos 
tion Behavior of Traces of Silver’— 
95, 33 (1949). tee 
Grorce W. Murray —“The Separati 
of Simple Electrolytes in Solution K.G 
an Eleetro-Gravitational Method” 
97, 405 (1950). tt 
Joun T. Byrne—“Critieal Interpret 
tion of Electrodeposition Studies | é 
volving Traces of Elements’ —98, 47 


(1951). 
W. 
Ingots by Melting Sponge Metal 
Small Inert-Atmosphere Are Fu 
naces”; “Development of Graphit 

Electrodes and Study of Heat Lose 
Different 
Electrode 


“Production of Titaniu 


Electrodes in 1 
Inert-Atmospli 
99, 89, 97 (1952 


with 
Single 
Are Furnace” 


Winners of Turner Book 
Prize 


Sipney 
watering of Clay’ —81, 119 (1942) 
Watrer G. Reversible 0% 
gen Electrode’’—83, 253 (1943) 
Joun P. Covte—“The Extraction | 

Indium from Complex Lead-Tin A 
loys’ —85, 223 (1944). 
James T. Waper 
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Now—a comprehensive guide to 


MODERN ELECTROPLATING 


authorities contributed: 
ir E. H. Lyons H. J. Sedusky 
L. D. McGraw C. A. Snavely 
W. R. Meyer K. G. Soderberg 
Long H. P. Munger J. E. Stareck 
rnell F. F. Oplinger D. A. Swalheim 
H. Du Rose P. Pine C. T. Thomas 
ast W. L. Pinner A. B. Tripler 
uham N. E. Promisel L. E. Weeg 
H. J. Read L. Weisberg 
nb W. H. Safranek W. A. Wesley 
i R. A. Schaefer L. R. Westbrook 
venheim K. Schumpelt H. J. Wiesner 
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Introduction to 


STATE PHYSICS 


By CHARLES KITTEL 
University of California 


SOLID 


This book emphasizes those areas of active re- 
seatch in solids which may be discussed in 
terms of simple physical models. Subjects 
include: Tonic thermal properties, 
dielectrics, ferroelectrics, paramagnetism, ferro- 
magnetism, antiferromagnetism, superconduc- 
tivity, electron theory of metals, semiconduc- 
tors, transistors, imperfections in crystals, and 
lislocations. Advanced topics ate developed in 
appendices. 
1953 


crystals, 


396 pages Illus. $7.00 


Sponsored by the Electrochemical Society 
Edited by ALLEN G. GRAY, Technical Editor, 


STEEL Magazine 


Assistant Editor, M. L. HOLT, 
University of Wisconsin 


Drawinc on the combined experience of a 
group of thirty-nine outstanding experts, MOD- 
ERN ELECTROPLATING brings you a complete, 
up to date one-volume summary of current in- 
dustrial electroplating processes. This is the only 
book that emphasizes both practical aspects and 
basic theory. 


Check these 6 features ... 


+ Documents virtually all of today’s commercially 
available processes in full, authoritative detail. 

- Describes newer developments that have made 
electroplating indispensable in both decorative 
and utility fields. 

+ Presents first principles as well as advanced 
techniques in analytic control of solutions. 

+ Treats uncommon metals and the problems of 
plating on aluminum and magnesium. 

« Covers each metal in a separate chapter de- 
tailing: principles; maintenance and _ control; 
preparation of basic metal; finishing deposits; 
and variations inherent in the particular metal. 

+ Uses both the “engineering” system of weights 
and measures and CGS equivalents. 


CONTENTS: General Principles. Methods of Con- 
trol. Alloy Plating. Brass. Cadmium. Chromium. Cobalt. 
Copper. Gold. Indium. Iron. Lead. Nickel. Platinum. 
Silver. Tin. Zinc. Uncommon Metals. Plating on Alumi- 
num and Magnesium. Appendix. 


1953 553 pages Illus. $8.50 


JOHN WILEY & SONS, INC. 


Mail for Free Examination 


440 Fourth Avenue, New York 16, N. Y. 
Please ship me for FREE examination: 


(© MODERN ELECTROPLATING, @ $8.50 
© Introduction to SOLID STATE PHYSICS, @ $7.00 


1 will ether remit amounts ind:cated, plus postage, or re- 
turn the book (s) w.th n 1o days and owe noth:ng. 

Name 

Address 


City Zone State 


SAVE POSTAGE. Check here if you ENCLOSE remitiance here 
, with, in which case we will pay postage. Same return privilege ap 
plies, of course. yes-14 
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(continued from page 58c) 
Cracking of Mild Steel’’—87, 209 
(1945). 

Burke of 
Manganese into a Metal Cathode 
from Suspensions of Manganese Oxide 
and Carbon in Molten Manganous 
Chloride” —89, 373 (1946). 

Austin E. Harpy—“‘A Combination 
Phosphorometer and Spectroradiom- 
eter for Luminescent Materials” 
91, 221 (1947). 

A. Srreicner—“The  Dis- 
solution of Aluminum in Sodium 
Hydroxide  Solutions’—93, 285 
(1948). 

F. Hoecketman—‘‘Salt-Bath 
Chromizing’’—9€, 262 (1949). 

Paut DeLtanay—Parts I and II of the 
paper “A Polarographie Method for 
the Indirect Determination of Polari- 
zation Curves for Oxygen Reduction 
on Various Metals’—97, 198, 205 
(1950). 

Kurt H. Stern anp Cuarwes C. Tem- 
PLETON—“The Electrical Condue- 
tance of Solutions of Cobalt (IT) 
Nitrate Hexahydrate in Acetophe- 
none at 25°C’’—97, 443 (1951). 

P. T. Grrpert—“The Nature of Zine 
Corrosion Products’’—99, 16 (1952). 


Correction 


Through error, the incorrect price for 
“Modern Electroplating” was given in 
the John Wiley and Sons, Ine. ad which 
appeared in the January 1954 Journal. 
The correct price of ““Modern Electro- 
plating” is $8.50. 


NEW PRODUCTS 


ELECTRONICS EqQuipMENT. A 16-page 
summary of equipment available for 
use in the electronics industry can now 
be obtained. This booklet gives descrip- 
tions, applications, and operating ranges 
for such equipment as surge comparison 
testers, portable balancers and vibro- 
graphs, magnetic amplifiers, transistors, 
capacitors, relays, and many others. 
Also gives information on such semi- 
finished material as transformer cores 
and magnetic materials and alloys. 
Westinghouse Electrie Corp. P-184 


Guass Pire AND Firrines. New re- 
vised catalogue entitled “Pyrex brand 
‘Double-Tough’ Glass Pipe and Fit- 
tings’ introduces a new line of sink 
traps and some new fittings, and lists 
the standard items of stock lengths that 


are available. The physical properties 
of glass pipe that make it an ideal ma- 
terial for the processing industries are 
discussed, as well as ease of cleaning 
and installation, and economy of opera- 
tion and maintenance. Corning Glass 
Works. P-185 


GALVANIZING Process. Pam- 
phlet announces an entirely new method 
of cold galvanizing for surface protec- 
tion of steel and iron. The new process 
is not a paint but actually a cold gal- 
vanizing compound called “Galvicon.” 
It equals and in many cases outperforms 
other surface protection techniques, in- 
cluding electroplating, hotdipping, ce- 
mentation, spraying, and painting. Gal- 
vicon Corp. P-186 


ELecrroN Microscope. A new 4-page 
folder entitled “‘Some Reasons Why The 
World’s Most Powerful Electron Micro- 
scope Deserves Your Consideration” is 
available. Forty-four typical applica- 
tions are listed, together with design 
and operating information concerning 
the viewing screen, accelerating poten- 
tial, magnification, electron diffraction, 
focus determination and control, image 
stability, resolution, and other fea- 
tures. North American Philips Co., 
Ine. P-187 
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LITERATURE 
FROM INDUSTRY 


LaBoratory Stirrer. The Flexa- 
Mix, a new magnetic stirrer, answers the 
space problem found in many labora- 
tory bench assemblies. Magnetic lines 
of foree eliminate the contaminant- 
collecting shaft and impellers of mechan- 
ical stirrers and permit full access to the 
top of the sample container. Includes a 
stirring motor in a functional aluminum 
housing; a cast-iron support plate with 
integral clamp; two Alnico. stirring 
bars, one sealed in glass, one sealed in 
polyethylene. Fisher Scientifie Co. 


N-46 


Puoro-Responsive ReLays Mr- 
rers. A line of industrial photo-relays 
and photometers suited to a wide 
variety of laboratory research and in- 
dustrial control duties has been de- 
veloped. The photometers are available 
in models specifically adapted to: 
measurement of solution concentration 
by the monochromatic light method; 
film densitometry testing; ultraviolet 
radiation intensity measurements; gas 
analysis and gas detection by the ultra- 


ADVERTISERS’ [Npp 


American Lava Corpor:: ion 
Enthone, Incorporated 
Fisher Scientific Compa y 
Great Lakes Carbon Co pora- 
Cover 
National Carbon Company 34( 9: 
Rapid Electric Company 
Sanborn Company... . 
Stackpole Carbon Company 3 
Weston Electrical Instrument 


( Over 


John Wiley and Sons, Ine. 


violet absorption method, ete 
photo-relays are available in mo 
designed for: timing control ; respons 
specific machine speeds; turbidity 
trol and alarm work; safety alan 
danger areas; temperature control, « 
Techniflex Corp. N4 


ReGuLtatep sy 
A new tubeless, regulated d-c sy 
using magnetic amplifier principles 
now available. The unit (Nobst 


Model MA2850) delivers 50 amp at} 


volts (adjustable between 23 an 
volts). Regulation accuracy is 

against line and load combined 
signed for testing aircraft heaters, 
changers, inverters, radar installat 
and fire control systems. Sorens 


Co., Ine. \4 


PorassiIuM SILIcATE. A new pol 
sium silicate—Kasil #22—has bee: 
signed to meet the demands for | 
settling of cathode ray screens. Spec 
graphic analyses indicate a high deg 


of purity by the absence of copy 


nickel, and other contaminating 
terials. Can be used over a wide! 


of conditions and permits incres 
dry strength of screen without | 


sacrifice of wet strength. Philace! 
Quartz Co. N 


EMPLOYMENT 


SITUATION 


Please address replies to box she 
“ The Electrochemical Society, ! 


216 W. 102nd St., New York 25, \.’ 


Position Available 


Salesman wanted metropolitan ‘ 


N.Y.C. Electroplating background 


ferred. Draw plus commission. [x 


lent opportunity for right man. ht 
to Box A-252. 
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